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SECTI ON 02220A

DEMCLI TI ON
05/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G RE

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in

SECTI ON 02220a Page 2
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progress, and tinmely disconnection of utility services. The
procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renmove debris or performother work in the i mediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of l|lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternmine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

1.5. 4 Envi ronmental Protection

SECTI ON 02220a Page 3



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008
The work shall conply with the requirenments of Section 01355 ENVI RONVENTAL
PROTECTI ON.

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOSI VES
Use of explosives will not be permtted.
PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES

Exi sting structures, footing and foundations shall be removed. Sidewal ks,
curbs, gutters and street |ight bases shall be renpbved as indicated.

3.2 UTI LI TI ES
Di sconnection of utility services will be coordinated with the Contracting
O ficer and Post personnel. Existing utilities shall be renbved as
i ndicated. When utility lines are encountered that are not indicated on
the drawi ngs, the Contracting Oficer shall be notified prior to further
work in that area.

3.3 FI LLI NG

Hol es and ot her hazardous openings shall be filled in accordance with
Secti on 02300 EARTHWORK.

3.4 DI SPCsSI TI ON OF MATERI AL
Title to nmaterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.
3.4.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi num extent possible.
3.4.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not

be sold on the site.

3.4.1.2 H storical Itens
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Hi storical itens shall be renobved in a nanner to prevent damage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site

3.4.2 Unsal vageabl e Materi al
Unsal vageabl e material shall be disposed of off the Post.

3.5 CLEAN UP
Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renpbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved to

the limts and to the depth as needed for new contruction
-- End of Section --
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SECTI ON 02230A

CLEARI NG AND GRUBBI NG
06/ 97

PART 1  GENERAL
1.1 DEFI NI TI ONS
1.1.1 O earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
desi gnated for renoval, including dow tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 75 mm in dianmeter, and matted roots fromthe desi gnated grubbing
ar eas.

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Materials Gther Than Sal able Tinber; G RE

Witten pernmission to dispose of such products on private
property shall be filed with the Contracting O ficer.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 CLEARI NG

Trees, stunps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimed of dead branches 40 mm or nore in dianmeter and shall be
trimmed of all branches the heights indicated or directed. Linbs and
branches to be trinmed shall be neatly cut close to the bole of the tree or
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mai n branches. Cuts nore than 40 mm in dianeter shall be painted with an
approved tree-wound paint. Trees and vegetation to be |left standi ng shal
be protected from damage incident to clearing, grubbing, and construction
operations by the erection of barriers or by such other neans as the
circunstances require. Cearing shall also include the renmoval and

di sposal of structures that obtrude, encroach upon, or otherw se obstruct
t he work.

3.2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpved to a depth of
not |less than 455 nm bel ow the original surface |level of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for buildings, and areas to be paved.
Depr essi ons made by grubbing shall be filled with suitable material and
conpacted to nmake the surface conformwi th the original adjacent surface of
t he ground.

3.3 Dl SPCSAL OF MATERI ALS

3.3.1 Materials Ot her Than Sal abl e Ti nber
Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of Government-controlled |and at the Contractor's
responsi bility, except when otherwise directed in witing. Such directive
will state the conditions covering the disposal of such products and wil|l
al so state the areas in which they may be pl aced.

-- End of Section --
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GENERAL
REFERENCES
VEASUREMENT

.1 Rock Excavati on

PAYNMENT
Cl assi fi ed Excavation

.1 600 nm out side of concrete work for which forms are required,

except footings.

.2 300 mm out si de perinmeter of footings.

.3 See Section 02316 for rock excavation of utilities.

.4 Qut si de di mensi ons of concrete work where no forns are required.
.5 Under sl abs on grade, 150 nm bel ow bottom of concrete slab
DEFI NI TI ONS

1 Satisfactory Materials

2 Unsatisfactory Materials

3 Cohesi onl ess and Cohesive Materials

4 Degree of Conpaction

5 Rock

4.5.1 Rock Excavation for Trenches and Pits

4.5.2 Rock Excavation in Qpen Excavations

6 Topsoi |

SUBM TTALS

SUBSURFACE DATA
CLASSI FI CATI ON OF EXCAVATI ON

.1 Earth Excavati on

Rock WMateri al

1 Rock Excavation for Trenches and Pits
2 Rock Excavation in Qpen Excavations
Common Excavati on

BLASTI NG

UTI LI ZATI ON OF EXCAVATED MATERI ALS

2
7. 2.
7. 2.
3

PRODUCTS (Not Applicable)

EXECUTI ON

STRI PPI NG OF TOPSO L
GENERAL EXCAVATI ON

.1 Ditches, CGutters, and Channel Changes
.2 Drai nage Structures

SELECTI ON OF BORROW MATERI AL
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EVMBANKMVENTS
8.1 Earth Enbanknents
.2 Moi st ure Cont ent
SUBGRADE PREPARATI ON
1 Construction
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Conpaction
1 Onitted
2 Subgrade for Pavenents
3.3 Subgrade for Shoul ders
.10 SHOULDER CONSTRUCTI ON
11 FI NI SHI NG
.12 PLACI NG TOPSO L
.13 TESTI NG
3.13.1 Fill and Backfill Material G adation, Cassification, and
Mbi st ur e Cont ent

~
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3.
3.
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3.13.2 I n-Place Densities

3.13.3 Moi st ure Cont ent

3.13. 4 Opt i mum Moi sture and Laboratory Maxi mum Density
3.13.5 Conpaction Control

3.13.6 Tol erance Tests for Subgrades

14  SUBGRADE AND EMBANKMENT PROTECTI ON
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CEGS- 02300 (Decemnber 1997)
SECTI ON 02300
EARTHWORK
12/ 97
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramrer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (2000) Amount of WMaterial in Soils Finer

than the No. 200 (75-mcroneter) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and

SECTI ON 02300 Page 3



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

Plasticity Index of Soils
1.2 MEASURENMENT
1.2.1 Rock Excavation

The unit of measurement for rock excavation will be the cubic nmeter,
conputed by the average end area nethod fromcross sections taken before
and after the excavation operations. The volune to be paid for will be the
nunber of cubic nmeters of material neasured in its original position and
renmoved fromthe excavation area. The neasurenments will include authorized
excavation of rock and boul ders collected within the linmts of the work.
The nmeasurenent will not include the volunme of subgrade naterial or other
material that is scarified or plowed and reused in-place, and will not

i ncl ude the vol unme excavated w t hout authorization or the volune of any

mat eri al used for purposes other than directed. The neasurenent will not

i ncl ude the volume of any excavation performed prior to the taking of

el evations and neasurenents of the undi sturbed grade.

1.3 PAYNMENT

Paynment will constitute full conpensation for all |abor, equipnent, tools,
supplies, and incidentals necessary to conplete the work. Paynent will
al so constitute full conmpensation for backfill material required to repl ace

the rock excavati on.

1.3 Cl assified Excavation
Classified excavation will be paid for at the contract unit prices per
cubic meter for rock excavation. Rock paynent lines are limted to the

fol | owi ng:

1.3.1 600 nm outside of concrete work for which forms are required, except
footi ngs.

1.3.2 300 nm out side perinmeter of footings.

1.3.3 See Section 02316 for rock excavation of utilities.

1.3.4 Qut si de di mensi ons of concrete work where no forns are required.

1.3.5 Under sl abs on grade, 150 nm bel ow bottom of concrete slab

1.4 DEFI NI TI ONS

1.4.1 Satisfactory Materials
Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CGP-GM GWGM GC, GP-GC, GV GC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC, CL, M, and CL-M.. Satisfactory naterials for grading
shall be free fromroots and other organic natter, trash, debris, frozen

material, and stones larger than 75 nmin any dinension

1.4.2 Unsatisfactory Materials
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Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previ ous construction
denolition debris; and material classified as satisfactory which contains
root and other organic natter or frozen material. The Contracting Oficer
shall be notified of any contani nated naterial s.

1.4.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC,
GP-GC, GWGEC, SC, SWSC, SP-SC, M, CL, CL-M.,, MH, and CH and the
unsatisfactory organic materials Pt, O, and OH Materials classified as
M GP-av GGV SM SWSM and SP-SMwill be identified as cohesionl ess
only when the fines are nonplastic. Testing required for classifying

mat erials shall be in accordance with ASTM D 4318, ASTM C 136, ASTM D 422,
and ASTM D 1140.

1.4.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the naxi num density obtained by the test
procedure presented in ASTM D 1557 abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
percent or |ess by weight of their particles retained on the 9.0 nm sieve,
t he degree of conpaction for material having nore than 30 percent by weight
of their particles retained on the 9.0 nm sieve shall be expressed as a
percentage of the naxi mum density in accordance with AASHTO T 180 Met hod D
and corrected with AASHTO T 224. To maintain the sane percentage of coarse
material, the "renmove and repl ace" procedure as described in the NOTE 8 in
Par agraph 7.2 of AASHTO T 180 shall be used.

1.4.5 Rock

Rock naterial in beds, |edges, unstratified nasses, and conglonerate
deposits and boul ders of rock material and pit excavation that cannot be
renoved by rock excavating equi pnment equivalent to the following in size
and performance ratings, w thout systematic drilling, ram hamering,
ripping, or blasting, when permtted:

1.4.5.1 Rock Excavation for Trenches and Pits

Rock excavation for trenches and pits includes renoval and disposal of
materi al s and obstructi ons encountered that cannot be excavated with a
track-nount ed power excavator, weighing a mnimumof 31,710 kg, and rated
at not less than 152.7 kWfl ywheel power and equi pped with a short stick
and a short tip radius rock bucket. Trenches in excess of 3 min width and
pits in excess of 10 min either length or width are classified as open
excavation.

1.4.5.2 Rock Excavation in Qpen Excavations

Rock excavation in open excavations includes renoval and di sposal of
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materials off site and obstructions encountered that cannot be di sl odged
and excavated with nodern, track-nounted, heavy-duty excavati ng equi pnent
(D-8 Caterpillar Dozer with engine horsepower equal to 223.71 kWor
equivalent, pulling a single toothed ripper) without drilling or blasting,
when permtted.

1.4.6 Topsoi |
Material suitable for topsoil shall be obtained fromrequired stripping of
the project site and/or areas off the installation. Material obtained from

off-installation areas suitable for topsoil shall meet the requirenents
specified for topsoil in Section 02922 SODDI NG AND SEEDI NG.

1.5 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Excavati on Equi prent; G RE

Data for track-nounted power excavator and track-nounted crawer tractor to
be used for excavation of rock.

Eart hwork; Qg RE
Procedure and | ocation for disposal of unused satisfactory material.
Bl asting plan when blasting is permtted. Proposed source of borrow
materi al .

SD- 05 Design Data
Eart hwork; Qg RE
Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavements.

SD- 06 Test Reports
Testing; FIO

Wthin 24 hours of conclusion of physical tests, three copies of test
results.

SD-07 Certificates

Testing; G RE
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1

Qualifications of the commercial testing |aboratory.
6  SUBSURFACE DATA

Logs of soil test borings and excavation test pits and soil test data are
shown on the drawi ngs. Photographs of the excavation test pits are

i ncluded at the end of this section. These data represent the best
subsurface information avail abl e; however, variations nmay exist in the
subsurface between boring locations. The water |evel data indicate only
the conditions at the particular tine or tinmes the informati on was obt ai ned
and may not indicate variations such as those caused by periods of drought
or increased rainfall, seasonal fluctuations in rainfall, changes in the
surface drainage pattern, or application of irrigation water

.7 CLASSI FI CATI ON OF EXCAVATI ON

The follow ng classifications of excavation will be made when rock is
encount er ed.

7.1 Eart h Excavation

Earth excavation includes excavation of pavenents and ot her obstructions
vi si bl e on surface; underground structures, utilities, and other itens

i ndi cated to be denolished and renoved; together with earth and ot her
materi al s encountered that are not classified as rock or unauthorized
excavati on.

.7.2 Rock Materi al

Rock material includes boulders 1 cu. nmeter or nore in volune that cannot
be ripped and nust be either drilled or blasted. Boulders which have been
renoved fromthe ground that are larger than 1 cu. nmeter and nust be broken
into pieces in order to be hauled away are also classified as rock. I f at
any time during excavation, the Contractor encounters material that may be
classified as rock excavation, such material shall be uncovered and the
Contracting O ficer notified by the Contractor. The Contractor shall not
proceed with the excavation of this nmaterial until the Contracting Oficer
has classified the materials as commpn excavation or rock excavati on and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Contracting Oficer, and
allow anple tinme for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claimto any classification or volune of nmaterial to be paid for
other than that allowed by the Contracting Oficer for the areas of work in
whi ch such deposits occur. Backfill replacing rock excavation will not be
paid for separately, but will be included in the unit price for rock
excavation.

.7.2.1 Rock Excavation for Trenches and Pits

Rock excavation for trenches and pits includes renoval and disposal of
materi al s and obstructi ons encountered that cannot be excavated with a
track-nounted power excavator, weighing a mninmumof 31,710 kg, and rated
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at not less than 152.7 kWfl ywheel power and equi pped with a short stick
and short tip radius rock bucket. Trenches in excess of 3 neters in width
and pits in excess of 10 neters in either length or width are classified as
open excavati on.

.7.2.2 Rock Excavation in Qpen Excavations

Rock excavation in open excavations includes renoval and di sposal of
materials off site and obstructions encountered that cannot be di sl odged
and excavated with nodern, track-nounted, heavy-duty excavati ng equi pnent
(D-8 Caterpillar Dozer with engine horsepower equal to 223.71 kWor
equivalent, pulling a single toothed ripper) without drilling, or blasting,
when permtted

.7.3 Conmon Excavati on

Conmmon excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavation

. 8 BLASTI NG
Blasting will not be permtted.
.9 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of off
the installation. Satisfactory material renpbved from excavations shall be
used, insofar as practicable, in the construction of fills, embanknents,
subgrades, shoul ders, bedding (as backfill), and for simlar purposes. No
sati sfactory excavated material shall be wasted wi thout specific witten
aut horization. Satisfactory material authorized to be wasted shall be

di sposed of off the installation. No excavated material shall be disposed
of to obstruct the flow of any stream endanger a partly finished
structure, inpair the efficiency or appearance of any structure, or be
detrinmental to the conpleted work in any way.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

3.

1 STRIPPING OF TOPSO L

Wthin areas to be excavated or to receive fill, topsoil shall be stripped
to full depth. Topsoil shall be spread on areas al ready graded and
prepared for topsoil, or transported and deposited in stockpiles convenient
to areas that are to receive application of the topsoil later, or at

| ocations indicated or specified. Topsoil shall be kept separate from

ot her excavated materials, brush, litter, objectionable weeds, roots,

stones larger than 50 nmin nmaxi num di nensi on, and other nmaterials that
would interfere with planting and nai ntenance operations. Any surplus of
topsoil from excavations and gradi ng shall be renbved fromthe site and
di sposed of off the installation.

2 GENERAL EXCAVATI ON

SECTI ON 02300 Page 8



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

The Contractor shall perform excavati on of every type of nmateria
encountered within the Iimts of the project to the |lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph
FINISH NG Satisfactory excavated materials shall be transported to and
placed in fill or enbanknment within the limts of the work. Unsatisfactory
materials encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated materia
not required for fill or enbanknent shall be disposed of off the
installation. Unsatisfactory excavated material shall be di sposed of off
the installation. During construction, excavation and fill placenment shal
be performed in a nanner and sequence that will provide proper drai nage at
all times. Material required for fill or enmbankment in excess of that
produced by excavation within the grading linits shall be excavated from
approved areas off the installation selected by the Contractor

3.2.1 Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conmpacted, naterial to grades shown. Material excavated shal
be di sposed of as shown or as directed, except that in no case shal
material be deposited less than 1.2 neters fromthe edge of a ditch. The
Contractor shall naintain excavations free fromdetrinental quantities of
| eaves, brush, sticks, trash, and other debris until final acceptance of

t he work.

3.2.2 Dr ai nage Structures

Excavations shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placenment and renoval of forns for the full Iength and wi dth of
structure footings and foundations as shown. Rock or other hard foundation
materi al shall be cleaned of | oose debris and cut to a firm |evel,

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal |l be renoved. Wen concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed.

3.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
materi al shall be obtained from approved private sources, selected by the
Contractor. Unless otherwi se provided in the contract, the Contractor
shall obtain fromthe owers the right to procure material, pay royalties
and ot her charges involved, and bear the expense of devel opi ng the sources,
including rights-of-way for hauling. Unless specifically provided, no
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borrow shall be obtained within the Iimts of the project site wthout
prior witten approval. Necessary clearing, grubbing, and satisfactory
drai nage of borrow pits and the disposal of debris thereon shall be
considered rel ated operations to the borrow excavation

3.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequate drai nage. Overburden and ot her spoi
material shall be transported off the installation. Borrow pits shall be
neatly trinmed and drained after the excavation is conpleted. The
Contractor shall ensure that excavation of any area, operation of borrow
pits, or dunping of spoil nmaterial results in mnimmdetrinmental effects
on natural environnental conditions.

3.5 GRADI NG AREAS

Where indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enmbanknments, fills, and
required backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another gradi ng area except when so
directed in writing.

3.6 BACKFI LL
Backfill adjacent to any and all types of structures shall be placed and

conpacted to at |east 90 percent |aboratory maxi mumdensity to prevent
wedgi ng action or eccentric |oading upon or against the structure. G ound

surface on which backfill is to be placed shall be prepared as specified in
par agr aph PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS. Conpaction
requirenents for backfill naterials shall also conformto the applicable

portions of paragraphs PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS,
EVMBANKMENTS, and SUBGRADE PREPARATI ON, and Section 02630 STORM DRAI NAGE
SYSTEM and Section 02316 EXCAVATI ON, TRENCH NG AND BACKFI LLI NG FOR
UTI LI TIES SYSTEMS. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or

ot her approved equi pnent.

3.7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
3.7. 1 CGeneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory

mat eri al ; pl owed, disked, or otherw se broken up to a depth of 200 mm

pul veri zed; noistened or aerated as necessary to plus or mnus 2.5 percent
of optinum noi sture; thoroughly m xed; and conpacted to at |east 90 percent
| aboratory maxi num density. Conpaction shall be acconplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi pnent. The prepared ground surface shal
be scarified and noi stened or aerated as required just prior to placenent
of enbanknent materials to assure adequate bond between enbanknent nateria
and the prepared ground surface.
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3.

7.2 Frozen Materi al

Enbanknent shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
al | prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the constructi on work,
or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, wi nter shutdowns, or earthwork operations,

shall be renpved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material shall be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Officer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air tenperatures, and/or physica

observation of the soils for his determ nation. Enbanknent material shal
not contain frozen clunps of soil, snow, or ice.

. 8 ENVBANKMENTS

.8.1 Eart h Enbanknents

Earth enbanknments shall be constructed fromsatisfactory naterials free of
organic or frozen material, rocks and inorganic construction debris with
any di mension greater than 75 nm The material shall be placed in
successive horizontal layers of |oose material not nore than 200 mMmmin
depth. Each layer shall be spread uniformy on a soil surface that has
been noi stened or aerated as necessary, and scarified or otherw se broken
up so that the fill will bond with the surface on which it is placed

After spreading, each |layer shall be plowed, disked, or otherw se broken
up; noistened or aerated as necessary; thoroughly m xed; and conpacted to
at least 90 percent |aboratory maxi numdensity. Conpaction requirenents
for the upper portion of earth enbanknents form ng subgrade for pavenents
shall be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

.8.2 Moi st ur e Cont ent

Satisfactory materials in each layer of fill shall contain the anpbunt of
noi sture within the limts specified below Mterials that are not within
the specified limts after conpaction shall be reworked regardl ess of
density. The noisture content after conpaction shall be as uniform as
practicabl e throughout any one | ayer and shall be within the limts of 2.5
percent age poi nts above opti num noisture content and 2.5 percentage points
bel ow opti nmum noi sture content. Materials which are too wet shall be

di sced, harrowed, plowed, bladed, or otherw se nmani pul ated to reduce the
noi sture content to within the specified limts. Materials which are too
dry shall be broken up, sprinkled, and thoroughly mxed to bring the

noi sture content uniformy up to within specified linmts. In the event
that materials reach the fill which are not within the limts of noisture

SECTI ON 02300 Page 11



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

content specified above, the Contractor shall either adjust the noisture
content to bring it within the specified imts or renove it fromthe fill.

3.9 SUBGRADE PREPARATI ON
3.9.1 Construction

Subgrade shall be shaped to Iine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Materials
shal | be npistened or aerated as necessary to plus or mnus 2.0 percent of
optimum noi sture. Soft or otherwi se unsatisfactory nmaterial shall be
renoved and replaced with satisfactory excavated material or other approved
material as directed. Rock encountered in cut sections shall be excavated
to a depth of 150 mm bel ow fi ni shed grade for the subgrade. Low areas
resulting fromrenmoval of unsatisfactory material or excavation of rock
shal | be brought up to required grade with satisfactory naterials, and the
entire subgrade shall be shaped to |line, grade, and cross section and
conpacted as specified. Unless otherw se noted on the draw ngs, when the
subgrade is in cut, the top 200 nm of subgrade shall be scarifi ed,

wi ndrowed, noi stened or aerated as necessary to plus or mnus 2.0 percent
of optinum nmoi sture, thoroughly bl ended, reshaped, and conpacted. The

el evation of the finish subgrade shall not vary nmore than 15 mm fromthe
est abl i shed grade and cross section

3.9.2 Moi st ur e Cont ent

Satisfactory materials in the subgrade shall contain the ambunt of nvisture
within the imts specified below. Materials that are not within the
specified limts after conpaction shall be reworked regardl ess of density.
The noisture content after conpaction shall be as uniformas practicable

t hr oughout the subgrade and shall be within the Iimts of 2.0 percentage
poi nts above optimum noisture content and 2.0 percentage points bel ow
optimum noi sture content. Materials which are too wet shall be disced,
harr owed, pl owed, bl aded, or otherw se nmanipul ated to reduce the noisture
content to within the specified limts. Materials which are too dry shal
be broken up, sprinkled, and thoroughly m xed to bring the nmoisture content
uniformy up to within specified limts.

3.9.3 Conpacti on
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnent .

3.9.3.1 OQOrtted

3.9.3.2 Subgr ade for Pavenents
Unl ess ot herwi se noted on the draw ngs subgrade for pavenents shall be
conpacted to at |least 98 percent |aboratory maxi mumdensity for a depth

bel ow t he subgrade of 300 nmin fill or backfill and 200 nmin undi sturbed
native soil or cut.

SECTI ON 02300 Page 12



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.9.3.3 Subgrade for Shoul ders

Subgrade for shoul ders shall be conpacted to at | east 95 percent | aboratory
maxi mum density for a depth of 200 mm bel ow finish grade. In areas where
the shoulder is to be grassed the top 200 mm shall be conpacted to a
density of at |east 90 percent |aboratory nmaxi num density.

3.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateria
or as ot herw se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in
par agr aph SUBGRADE PREPARATI ON above. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a nanner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmity with the cross
section shown.

3.11 FI NI SHI NG

The surface of excavations, enmbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 30 nmof the grades and el evations indicated except that
the degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. Cutters and ditches shall be finished in a manner that wll
result in effective drainage. The surface of areas to be turfed shall be
finished to a snoothness suitable for the application of turfing materials.

3.12 PLACI NG TOPSO L

On areas to receive topsoil, the surface shall be free of materials that
woul d hinder planting or nmintenance operations. The conpacted subgrade
soil shall be scarified to a depth of 50 mm by disking or plowi ng for the
bondi ng of topsoil with the subsoil. Topsoil shall then be unifornmy
spread to a thickness of 100 mm and graded to the el evati ons and sl opes
shown and left free of surface irregularities. Topsoil shall be conpacted
by one pass of a cultipacker, roller, or other approved equi pnment wei ghi ng
1.46 kNMto 2.34 kNNMof roller. Topsoil shall not be placed when the
subgrade is frozen, excessively wet, extrenely dry, or in a condition
otherw se detrinental to seeding, planting, or proper grading.

3.13 TESTI NG

Testing shall be perfornmed by an approved commercial testing |aboratory.
Field in-place density shall be determ ned in accordance with ASTM D 1556.
When test results indicate that conpaction is not as specified, the
material shall be renoved, replaced and reconpacted to neet specification
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requi renents. Tests on reconpacted areas shall be perforned to determ ne
conformance with specification requirenents. Inspections and test results
shall be certified by a registered professional civil engineer. These
certifications shall state that the tests and observati ons were perforned
by or under the direct supervision of the engineer and that the results are
representative of the materials or conditions being certified by the tests.
The foll owi ng nunber of tests, if perforned at the appropriate tinme, wll
be the m ni mum acceptable for each type operation.

3.13.1 Fill and Backfill Material G adation, Cassification, and Misture
Cont ent

One test per 200 cubic nmeters stockpiled or in-place source naterial.
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM D 422 and ASTM D 1140 (wash 75 microneters, w thout hydroneter).
Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318. dC assification of soils shall be in accordance with ASTM D
2487. Moisture content shall be determ ned in accordance with ASTM D 2216.

3.13.2 In-Place Densities

a. One test per 500 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 30 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 30 linear neters, or fraction thereof, of each lift
of enbankment or backfill for roads.

d. One test per 400 square neters, or fraction thereof, of subgrade
in native soil or cut in all areas, excluding roads.

e. One test per 25 linear neters, or fraction thereof, of subgrade in
enbanknent or backfill, and native soil or cut in roads.

3.13.3 Moi st ur e Cont ent

In the stockpile(s), excavation, or borrow areas, a mninmmof two tests,
each with a one-point or two-point conpaction test, shall be perforned per
day per type of material or source of material being placed during stable
weat her conditions. During unstable weather, tests shall be nmde as
dictated by local conditions to ensure the noisture content of the placed
materials are within the specified limts.

3.13. 4 Opt i num Moi sture and Laboratory Maxi num Density

Tests shall be nmade for each type material or source of material including
borrow material and material to be excavated to determi ne the optimm

noi sture and | aboratory maxi num density val ues. Test procedures and
frequency shall be as specified in paragraph TESTI NG of Section 02315
EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS.
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3.13.5 Conpaction Control

The tests required on materials prior to placenent and the conpaction
control procedures and nethods specified in Section 02315 EXCAVATI ON

FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS, paragraph TESTING (w th exception of
par agraph Tests Required During Placenment) in regard to conpaction control
of soils, and utilizing the one-point or two-point compaction nethods to
relate field density data to | aboratory test values, shall fully apply to
and be considered a part of this specification section

3.13.6 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nmade during construction of the subgrades.

3. 14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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CEGS- 02315 (August 1998)
SECTI ON 02315
EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS
08/ 98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramrer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 33 (2001a) Concrete Aggregate

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (2000) Amount of WMaterial in Soils Finer

Than the No. 200 (75-M croneter) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700

KN-nfcu.m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock by
Mass

ASTM D 2487 (2000) dassification of Soils for

Engi neering Purposes (Unified Soi
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O assification Systen)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

1.2 VEASURENMENT
1.2.1 Rock Excavati on

The unit of measurement for rock excavation will be the cubic nmeter,
conputed by the average end area nethod fromcross sections taken before
and after the excavation operations. The volune to be paid for will be

t he nunber of cubic neters of material neasured in its original position
and renoved fromthe excavation area. The neasurenents w |l include

aut hori zed excavation of rock and boul ders collected within the limts of
the work. The neasurenent will not include the volume of subgrade nmateri al
or other material that is scarified or plowed and reused in-place, and will
not include the volune excavated wi thout authorization or the volune of any
mat eri al used for purposes other than directed. The neasurenent will not
i ncl ude the volume of any excavation performed prior to the taking of

el evations and neasurenents of the undi sturbed grade.

1.3 PAYNMENT

Paynment will constitute full conpensation for all |abor, equipnent, tools,
supplies, and incidentals necessary to conplete the work. Paynent will
al so constitute full conmpensation for backfill material required to repl ace

the rock excavati on.

1.3.1 Cl assified Excavation
Classified excavation will be paid for at the contract unit prices per
cubic meter for rock excavation. Rock paynent lines are limted to the

fol | owi ng:

1.3.1.1 600 nm out side of concrete work for which forns are required,
except footings.

1.3.1.2 300 nm out si de perinmeter of footings.

1.3.1.3 See Section 02316 for rock excavation of utilities.

1.3.1.4 Qut si de di mensi ons of concrete work where no forns are required.

1.3.1.5 Under sl abs on grade, 150 nm bel ow bottom of concrete slab

1.4 DEFI NI TI ONS

1.4.1 Degree of Conpaction
Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the naxi mum density obtained by the test

procedure presented in ASTM D 1557 abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
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percent or |ess by weight of their particles retained on the 9.0 nm sieve,
t he degree of conpaction for material having nore than 30 percent by weight
of their particles retained on the 9.0 nm sieve shall be expressed as a
percentage of the naxi mum density in accordance with AASHTO T 180 Met hod D
and corrected with AASHTO T 224. To mmintain the sane percentage of coarse
material, the "renmove and repl ace" procedure as described in the NOTE 8 in
Par agraph 7.2 of AASHTO T 180 shal |l be used.

1.4.2 Maxi mum Dry Density

The maxi mum dry density is expressed as the maxi num density obtai ned when
the soil is conpacted in accordance with ASTM D 1557, abbrevi ated as
| aboratory maxi mum dry density.

1.4.3 Opt i mum Moi st ure Cont ent

The opti mum noi sture content is the noisture content corresponding to the
maxi mum dry density obtai ned by the test procedure presented in ASTM D 1557.

1.4. 4 Subsur face Dat a

Logs of soil test borings and excavation test pits and soil test data are
shown on the drawi ngs. Photographs of the excavation test pits are

i ncluded at the end of Section 02300 EARTHWORK. These data represent the
best subsurface information avail able; however, variations may exist in the
subsurface between boring and test pit locations. The water |evel data
indicate only the conditions at the particular tine or tines the

i nfornati on was obtai ned and may not indicate variations such as those
caused by periods of drought or increased rainfall, seasonal fluctuations
in rainfall, changes in the surface drainage pattern, or application of
irrigation water.

1.4.5 Rel at ed Work

1.4.5.1 Site Grading and Excavation and Backfilling for Utilities
Site grading and excavation and backfilling for utilities beyond the 1.5 m
building line are covered under Section 02300 EARTHWORK and Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.4.5.2 Termite Protection

Termite protection is specified under Section 02364 TERM TI Cl DE TREATMENT
MEASURES FOR SUBTERRANEAN TERM TE CONTROL.

1.5 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03, Product Data
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Testing; § RE

Testing facilities for the performance of |aboratory soil tests nust be
approved by the Contracting O ficer prior to work being perforned.

SD- 06 Test Reports

Field Density Tests
Testing of Fill and Backfill Materials

Copies of all laboratory and field test reports within 24 hours of the
conpletion of the test. Each report shall be properly identified. Test

net hods used and conpliance with specified test standards shall be
descri bed. Summary sheets specified herein shall be submtted as indicated.

I nspection, Equipnent and Corrective Action Reports

Copi es of inspection reports, equipnent specifications, and records of
corrective action taken shall be submtted.

SD-07 Certificates
Certificates of Conpliance

Certificates of conpliance indicating conformance with specified
requi renents shall be furnished for capillary water barrier naterials.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Satisfactory Materials
2.1.1.1 Natural Insitu Soi

Satisfactory materials for natural insitu soil supporting building
foundati ons and/or slabs shall be Iimted to materials classified in ASTM D
2487 as GW GP, GM GP-GM GW GV GC, GP-GC, G GC, SW SP, SM SWSM

SC, SWSC, SP-SM SP-SC, C., M, CL-M, CH WM, and shall be free of trash,
debris, roots or other organic matter, frozen naterial, and stones |arger
than 75 mmin any di nension.

2.1.1.2 Foundation Fill or Backfil

Satisfactory material for fill or backfill supporting building foundations
and/ or slabs shall be limted to naterials classified in ASTM D 2487 as GW
G, GM G-GM GMGEGV CGC, GP-CC, G GC, SW SP, SM SWSM SC, SWSC, SP-SM
SP-SC, CL, M, CL-M,, and shall be free of trash, debris, roots or other
organic matter, frozen material, and stones |larger than 75 nmin any

di mensi on.

2.1.1.3 Fill or Backfill Adjacent to Walls
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Satisfactory materials for fill or backfill adjacent to walls shall be
limted to cohesionless, free draining materials classified in ASTM D 2487
as GW G, GM SW SP, SM G>-GM GMGM SWSM and SP-SM and shall be free
of trash, debris, roots or other organic natter, frozen material, and
stones larger than 75 mmin any di nension.

1.2 Unsatisfactory Materials

.1.2.1 Natural Insitu Soil

Unsatisfactory materials for fill or backfill supporting building
foundati ons and/or slabs shall be materials classified in ASTM D 2487 as
Pt, OH and OL and any other materials not defined as satisfactory. The
Contracting O ficer shall be notified of any contam nated materi al s.

.1.2.2 Foundation Fill or Backfill

Unsatisfactory material for fill or backfill supporting building
foundati ons and/or slabs shall be materials classified in ASTM D 2487 as
Pt, OH OL, CH and M.

.1.2.3 Fill or Backfill Adjacent to Walls

Unsatisfactory materials for fill or backfill adjacent to walls shall be
materials classified in accordance with ASTM D 2487 as Pt, OH O, GC, SC,
CL, CH, M. and MH, CGC, GP-GC, GWGC, SC, SWSC, SP-SC, CL, M, CL-M.

.1.2.4 Wet or Soft Materials

Materials determ ned by the Contracting Officer as too wet or too soft to
provi de a stabl e subgrade, foundation, or fill will be classified as

unsati sfactory regardl ess of classification. However, if such materials do
neet the appropriate ASTM D 2487 classification, the Contractor shall at no
additional cost to the Government, recondition the materials.

.1.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as

GC, GP-GC, G GC, SWSC, SP-SC, SC, M, CL, CL-M., MH, and CH and the
unsatisfactory organic nmaterials Pt, OL and OH Materials classified as
v GP-av GGV SM SWSM and SP-SMwill be identified as cohesionl ess
only when the fines have a plasticity index of zero; otherwi se they wll
be consi dered cohesi ve.

.2 CAPI LLARY WATER BARRI ER

Capillary water barrier shall consist of clean, crushed, nonporous stone,
crushed gravel, or uncrushed gravel conformng to the requirenments of ASTM
C 33 for coarse aggregate grading size 57, 67, 7, or 78.

PART 3 EXECUTI ON

3.

1 CLEARI NG AND GRUBBI NG
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Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG
3.2 TOPSO L

Topsoi|l shall be stripped to full depth bel ow existing grade within the
desi gnat ed excavations and grading lines. Topsoil shall be spread on areas
al ready graded and prepared for topsoil, or transported and deposited in
stockpil es convenient to areas that are to receive topsoil later, or at

| ocations indicated or specified. Excess topsoil shall be disposed of as
specified for excess excavated nateri al

3.3 EXCAVATI ON

Excavation shall conformto the dimensions and el evati ons indicated for
each building, structure, and footing except as specified, and shal

i nclude trenching for utility and foundation drai nage systens to a point
1.5 mbeyond the building Iine of each building and structure, excavation
for outside grease interceptors and all work incidental thereof.

Excavation shall extend a sufficient distance fromwalls and footings to
all ow for placing and renoval of forns. Excavations bel ow indicated depths

will not be permitted except to renbve unsatisfactory materi al
Unsatisfactory material encountered bel ow t he grades shown shall be renoved
as directed and replaced with satisfactory material; and paynment wll be

made in conformance with the CHANGES cl ause of the CONTRACT CLAUSES.
Satisfactory nmaterial renmoved bel ow the depths indicated, w thout specific
direction of the Contracting O ficer, shall be replaced, at no additiona
cost to the Governnment, with satisfactory materials to the indicated
excavation grade; except that concrete footings shall be increased in

t hi ckness to the bottom of the overdepth excavations and over-break in rock
excavations. Satisfactory material shall be placed and conpacted as
specified in paragraph FILLI NG AND BACKFI LLI NG  Determ nation of

el evati ons and neasurenents of approved overdepth excavati on of
unsatisfactory material bel ow grades indicated shall be done under the
direction of the Contracting O ficer

3.4 DRAI NAGE AND DEWATERI NG
3.4.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
to prevent erosion and underni ning of foundations. Diversion ditches,

di kes and gradi ng shall be provided and mai ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sl oughing. Excavation shall be perforned so that the
site, the area i mediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drai ned.

3.4.2 Dewat eri ng
Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughing of excavation slopes and walls, boils, uplift and heave

in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
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3.

permtted within 1 mof the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to

maintain the integrity of the in situ material. Wile the excavation is
open, the water |evel shall be maintained continuously, at |east 1 m bel ow
the working |l evel. The Contractor shall provide drai nage and dewatering as

required to ensure that all footing excavations are acconplished with the
subgrade soils remaining dry and firmuntil after the footings are placed
and backfill ed.

.5 SHORI NG

Shoring, including sheet piling, shall be furnished and installed as
necessary to protect worknmen, banks, adjacent paving, structures, and
utilities. Shoring, bracing, and sheeting shall be renoved as excavations
are backfilled, in a manner to prevent caving.

.6 CLASSI FI CATI ON OF EXCAVATI ON

The follow ng classifications of excavation will be made when rock is
encount er ed.

.6.1 Eart h Excavation

Earth excavation includes excavation of pavenents and ot her obstructions
vi si bl e on surface; underground structures, utilities, and other itens

i ndi cated to be denolished and renoved; together with earth and ot her
materi al s encountered that are not classified as rock or unauthorized
excavation.

.6.2 Rock Materi al

Rock material includes boulders 1 cu. nmeter or nore in volune that cannot
be ripped and nust be either drilled or blasted. Boulders which have been
renoved fromthe ground that are larger than 1 cu neter and nust be broken
into pieces in order to be hauled away are also classified as rock. |If at
any time during excavation, the Contractor encounters material that may be
classified as rock excavation, such material shall be uncovered and the
Contracting O ficer notified by the Contractor. The Contractor shall not
proceed with the excavation of this nmaterial until the Contracting Oficer
has classified the materials as commpn excavati on or rock excavati on and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Contracting Oficer, and
allow anple tinme for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claimto any classification or volune of nmaterial to be paid for
other than that allowed by the Contracting Oficer for the areas of work in
whi ch such deposits occur. Backfill replacing rock excavation will not be
paid for separately, but will be included in the unit price for rock
excavation.

6.3 Rock Excavation for Trenches and Pits
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Rock excavation for trenches and pits includes renoval and disposal of
materi al s and obstructi ons encountered that cannot be excavated with a
track-nount ed power excavator, weighing a mninmumof 31,710 kg, and rated
at not less than 152.7 kWfl ywheel power and equi pped with a short stick
and a short tip radius rock bucket. Trenches in excess of 3 neters in
width and pits in excess of 10 neters in either length or width are
classified as open excavation

3.6.4 Rock Excavation in Qpen Excavations

Rock excavation in open excavations includes renoval and di sposal of
materials off site and obstructions encountered that cannot be di sl odged
and excavated with nodern, track-nounted, heavy-duty excavati ng equi pnent
(D-8 Caterpillar Dozer with engine horsepower equal to 223.71 kWor
equivalent, pulling a single toothed ripper) without drilling, or blasting,
when permtted

3.7 BLASTI NG
Blasting will not be permtted.
3.8 UTILITY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |ines shall be
excavated to the required alignments and depths. The bottons of trenches
shal |l be graded to secure the required slope and shall be tanped if
necessary to provide a firm pipe bed. Recesses shall be excavated to
accomopdate bells and joints so that pipe will be uniformy supported for
the entire length. Rock, where encountered, shall be excavated to a depth
of at least 150 mm below the bottom of the pipe, and the overdepth shal
be backfilled with satisfactory nmaterial placed and conpacted in
conformance wi th paragraph FILLI NG AND BACKFI LLI NG

3.9 BORROW

Where satisfactory materials are not available in sufficient quantity from
requi red excavations, approved naterials shall be obtained as specified in
Secti on 02300 EARTHWORK.

3.10 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the pernmanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the pernmanent work and
all unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK. No satisfactory material shall be wasted or used for the
conveni ence of the Contractor unless so authorized. Stockpiles and wasted
materials shall be placed, graded, and shaped for proper drainage, giving
due consideration to drai nage from adj acent properties.

3.11 FI NAL GRADE OF SURFACES TO SUPPCRT CONCRETE

Excavation to final grade shall not be nade until just before the capillary
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wat er barrier or concrete is to be placed. Al surfaces shall be protected
fromerosion resulting fromponding or flow of water.

3.12  SUBGRADE PREPARATI ON
Unsatisfactory material in surfaces to receive fill or in excavated areas

shal | be renoved and replaced with satisfactory naterials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 150

mm before the fill is started. Sloped surfaces steeper than 1 vertical to
4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. Wen subgrades are

| ess than the specified density, the ground surface shall be broken up to a
m ni mum depth of 150 mm pul verized, and conpacted to the specified

density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 300 mm and conpacted as specified for the adjacent fill. Material

shal |l not be placed on surfaces that are nuddy, frozen, or contain frost.
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, or other approved equi pment well suited to
the soil being conpacted. Material shall be noistened or aerated as
necessary to plus or mnus 2.5 percent of optinmmnpisture. M ninum
subgrade density shall be as specified in paragraph FILLI NG AND BACKFI LLI NG

3.13 FI LLI NG AND BACKFI LLI NG
3.13.1 Cener a

Filling and backfilling shall not begin until construction bel ow finish
grade has been approved, underground utilities systens have been inspected,
tested and approved, forns renoved and the excavation cl eaned of trash and
debris. Backfill shall not be placed in areas that are wet, nuddy, contain
organic nmaterials or are otherw se unacceptable to the Contracting Oficer
Satisfactory materials shall be used in bringing fills and backfills to
the Iines and grades indicated and for replacing unsatisfactory naterials.
Satisfactory material shall be free fromroots and other organic matter,
trash, debris, frozen materials, and stones larger than 75 mmin any
di mrension. Where pipe and or utility lines are coated or wapped for
protection against corrosion, the backfill material up to an el evation of
600 nm above sewer |ines and 300 nm above other utility lines shall be free
fromstones larger than 25 nmin any dinension

3.13.2 Pl acenent

Satisfactory materials shall be placed in horizontal |ayers not exceeding
200 mmin | oose thickness, or 100 mmin | oose thickness where hand-operated
conpactors are used. After placing, each |layer shall be plowed, disked, or
ot herwi se broken up, npistened or aerated as necessary, thoroughly m xed
and conpacted as specified. Backfill shall be brought to the indicated
finish grade. Heavy equi pnment for spreadi ng and conpacting backfill shal
not be operated closer to foundation or retaining walls than a di stance
equal to the height of backfill above the top of footing; the area
remai ni ng shall be conpacted in layers not nmore than 100 nmin | oose

t hi ckness with power-driven hand tanpers suitable for the material being
conpacted. Backfill shall be placed carefully around pipes or tanks to

SECTI ON 02315 Page 11



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

avoi d damage to coatings, wappings, or tanks. Backfill shall not be
pl aced agai nst foundation walls prior to 7 days after conpletion of each
side of the wall and sloped to drain away fromthe wall. Prior to

conpaction, each |ayer shall be thoroughly and uniformy bl ended throughout
its entire thickness by discing.

3.13.3 Moi st ur e Cont ent

Satisfactory materials in each layer of fill or backfill shall contain the
amount of noisture within the limts specified below Materials that are
not within the specified limts after conpaction shall be reworked

regardl ess of density. The noisture content after conpaction shall be as
uni form as practicabl e throughout any one | ayer and shall be within the
limts of 2.5 percentage poi nts above opti mum noi sture content and 2.5
percent age poi nts bel ow opti mum noi sture content. WMaterials which are too
wet shall be disced, harrowed, plowed, bladed, or otherw se nmanipulated to
reduce the noisture content to within the specified limts. Materials
which are too dry shall be broken up, sprinkled, and thoroughly mxed to
bring the noisture content uniformy up to within specified limts. |In the
event that nmaterials reach the fill which are not within the limts of

noi sture content specified above, the Contractor shall either adjust the
noi sture content to bring it within the specified linits or renpve it from
the fill.

3.13. 4 Conpaction

Conpaction shall be acconplished by sheepsfoot roller, pneumatic-tired
rollers, snoboth-drumvibratory rollers or other approved equi pnent well
suited to the soil being conpacted. GCenerally, sheepsfoot rollers are best
suited for compacting cohesive material while smoth-drumvibratory rollers
are best suited for conpacting cohesionless materials. In areas

i naccessi bl e to heavy equi pnent, or where in the opinion of the Contracting
O ficer, use of heavy equi pmrent may cause damage to pi pes, conduits, or
structures, approved power-driven hand tanpers suitable for the nateria
bei ng conpacted shall be used. Each layer of fill and backfill shall be
conpacted to not |ess than the percentage of maxi num density specified

bel ow.

Percent Laboratory
Maxi mum Density

Fill, Enbanknent, and Backfil

Under structures, steps,
paved areas, and in trenches 90

Besi de structures,
footings, and walls 90

Under sidewal ks and grassed
ar eas 85
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Percent Laboratory
Maxi mum Density

Subgrade (Top of Fill, Embanknment, and Backfill)

Under buil di ng sl abs, steps, and paved

areas, top 300 mm 90
Under footings, top 300 nm 90
Under sidewal ks and grassed

areas, top 150 mm 85
Subgrade (Undi sturbed Native Soil or Cut)

Under buil ding sl abs, steps, and

paved areas, top 150 mm 90
Under footings, top 150 mm 90
Under sidewal ks and grassed areas,

top 150 nm 85

Approved conpacted subgrades that are disturbed by the Contractor's
operations or adverse weat her shall be scarified and reconpacted to the
required density prior to further construction thereon. Reconpaction over
underground utilities and heating lines shall be by hand tanping. For

conpact ed subgrades and/or any lift of fill or backfill that fails to neet
the specified density and/or noisture requirenents, the entire subgrade
and/or entire lift of fill shall be broken up to a m ni mum depth of 200 nm

pul veri zed, the npisture content adjusted as necessary, and reconpacted to
the specified density, even if this action requires the renoval and

repl acenent of subsequently placed satisfactory lifts of fill. Tests on
reconpacted areas shall be perforned to determ ne conformance with
specification requirenments. Lifts of fill placed without being field
density tested will not be accepted as satisfactory under any circunstances.

.14  TESTI NG

Testing shall be the responsibility of the Contractor and shall be
perfornmed by an approved commercial testing |aboratory at no additiona

cost to the Government. Three copies of test results shall be included
with the Contractor's daily construction quality control reports.

I nspections and test results shall be certified by a registered
professional civil engineer. These certifications shall state that the
tests and observations were perfornmed by or under the direct supervision of
the engineer and that the results are representative of the materials or
conditions being certified by the tests.

3.14. 1 Types of Tests

3.14.1. 1 Classification Tests
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Classification of soils shall be determ ned in accordance with ASTM D 2487.

a. Liquid Linmt and Plasticity Index: Liquid linmt and plasticity
i ndex shall be determ ned in accordance with ASTM D 4318.

b. Sieve Analysis: Sieve analysis (wash 75 microneters, wthout
hydroneter) shall be perforned in accordance with ASTM D 422 and
ASTM D 1140.

3.14.1. 2 Moi st ur e Cont ent
Moi sture content shall be determ ned in accordance with ASTM D 2216.
3.14.1.3 Conpaction Tests

Conpaction tests shall be performed by the test procedure presented in ASTM
D 1557. Adequate testing shall be conducted to establish at |east five
points with at |east one point falling within plus or mnus 1.5 percentage
points of the plotted opti num noi sture content.

3.14.1. 4 Field Density Tests

Field in-place densities shall be determ ned by the sand di spl acenent

net hod i n accordance with ASTM D 1556. The Contracting O ficer reserves
the right to direct the locations where field density tests are to be
perfornmed. SAS Form 865 shall be used for recording results of field
density tests and submitted with the daily construction quality control
reports. Results of density tests shall be naintai ned on CESAS Form 1177 -
Sunmary of Field Density Tests and an updated copy subnitted each week.

The Contracting Oficer will furnish Governnent forns to the Contractor

3.14.2 Tests Required on Material Prior to Placenent
3.14. 2.1 Gener a

Al material fromrequired excavations and borrow shall be tested prior to
i ncorporation into the pernanent work. The tests shall be perforned on
sanpl es representative of the various nmaterials to be utilized. Sanples
shal |l be carefully selected to represent the full range of materials to be
used as fill and/or backfill. The follow ng m ni num nunber of tests shal
be performed on the materials prior to the placenent of the naterials in
the work. Additional tests of these types shall be perforned when
materials of different classification or conpaction characteristics are
encountered to deternine the properties of the materials. The Contracting
Oficer reserves the right to direct additional testing as required.

3.14.2. 2 Classification Tests

Classification tests shall be perfornmed to determ ne the acceptability of
materials in accordance with paragraph MATERI ALS. Such tests on naterials
proposed for use as fill and/or backfill shall be performed prior to their
use. Sufficient classification tests shall be perforned to define the ful
range of all materials proposed for use. A ninimumof two classification
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tests shall be performed on each material classified as satisfactory for
use. The Contracting Oficer may at any tinme require additiona
classification tests to confirmmaterial acceptability.

3.14.2.3 Conpaction Tests

Conpaction tests shall be performed prior to commencenent of construction
in order to determ ne the noisture-density relationships of al

sati sfactory materials proposed for use as fill and/or backfill. For each
conpaction test perforned, an associ ated or conpanion classification test
and noi sture content test shall be perforned. Conpaction tests shall be
perfornmed in sufficient nunber to establish the full range of naxi mumdry
density and optimum water content. A nmininmum of 6 conpaction tests shal
be performed on materials classified as satisfactory for use. Sanples for
these tests shall not be obtained fromthe sane |ocations. The Contracting
Oficer reserves the right to direct where sanples for additional
conpaction tests are obtained. |In the event that the conpaction
characteristics of materials having the sane classification vary

appreci ably, additional conpaction tests shall be perforned.

3.14.2. 4 Moi sture Content Tests

Moi sture content tests shall be performed on all materials proposed for use
as fill and/or backfill to determine their suitability for use in
accordance with paragraph Moisture Content. Mbisture content tests shal

be performed in sufficient nunber to determne the full range of novisture
contents. Mbdisture content test shall be perfornmed for each conpaction
test and as required to determ ne acceptability of naterial prior to

pl acenent. Not |ess than two npisture content tests shall be performed on
each material classified as satisfactory for use.

3.14.3 Tests Required During Placenent

3.14.3.1 Field Density Tests
Acceptance of the conpacted materials shall be determ ned by the results of
field in-place density tests. Density tests in randomy selected |ocations

shall be perfornmed in the material and at the mni mum frequency specified
bel ow.

Mat eri al Locati on M ni num Test
Type of Material Frequency
Fill, embankment Beneath structures, to the One test per lift
and backfill 1.5 mbuilding |ine per each

i ncrement or
fraction of 230
square neters

Fill and backfill Areas beside structures, One test per 300
footings, walls, and areas nm of depth per
encl osed by grade beans each increment or
that are conpacted by fraction of 50
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Mat eri al
Type

Subgr ade

Subgr ade

3.14.3.2

In the stockpile(s),
each with a one-point or two-point conmpaction test shal
day per type of mmterial or
condi tions.

dictated by the | oca

weat her

I nvestigation Laboratory, Ft. Gllem GA

Locati on
of Materi al

hand operated conpaction
equi pnment

Under buil di ng sl abs on
grade and paved areas

Under footings

Moi st ur e Cont ent

excavation, or borrow areas,

source of materi al
Duri ng unstabl e weat her,

pl aced materials are within the specified limts.

3.14.3.3

One representative test shal
embanknment and backfill,
af fect the opti num noi sture content or

3.14.3. 4

The Gover nnent

Opt i num Moi sture and Laboratory Maxi num Density

or when any change in materia

Ti e and Location of Tests

DACA21- 02- R- 0008

M ni num Test
Frequency

square neters, or
for each 15
linear neters of

I ong narrow (Il ess
than 1 neter
wide) fills 15
linear neters or
nore in length

One test per

each increnent or
fraction of 200
square neters

One test per
every fifth

col umm footing
and for each

i ncrenment or
fraction of 25
linear neters of
wal | footings

a mnimmof two tests,
be performed per

bei ng pl aced during stable
tests shall
conditions to ensure the nmoisture content of the

be made as

be performed per 200 cubic neters of fill,
occurs which may
| aboratory maxi mum density.

reserves the right to specify the location of any test.

Whenever there is doubt as to the adequacy of the testing or validity of

results,
perforned, at
tests shall

the Contracting Oficer
no addi ti onal
be performed at tines and | ocations which wll

cost to the Government.

may direct that additional
The field density

tests be

assure the

speci fied conpaction is being obtained throughout each lift for al

mat eri al s pl aced.

Additional field density tests shal

be performed in

areas where the Contracting Oficer determnes there is reason to doubt the

adequacy of the natural

subgr ade.
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3.14.3.5 Field Density Control

The results of field density tests shall be conpared to results of
conpaction tests performed as required el sewhere in these specifications by
the use of the appropriate procedures described in the follow ng paragraphs.

3.14. 4 Conpaction Control

For fine grained (clayey and silty) soils and for sands w th appreciable
fines such that nornmal shaped conpaction curves are obtained, results of
all conpaction tests shall be plotted on a common plot as a fam |y of
curves. For each field density test perforned, a one-point conpaction
test, with additional points as needed, shall be perforned on the sane
material on which the field density test was conducted. The one-point
conpaction test shall be perfornmed on the dry side of the optimum noisture
content. For conparison of field density data to the proper |aboratory
conpaction test results, the procedures for the one-point and/or two-point
conpaction control methods as described in paragraph Conpacti on Procedure,
shal |l be used. Conpaction curves plotted on the fanmly of curves shall be
of such a scale that the optimum noi sture content can be interpreted to the
nearest 0.1 percent and the nmaxi numdry density can be interpreted to the

near est 2 kg/n?. When a one-point test plots outside the range of the
fam |y of curves, an additional five-point conpaction test shall be
per f or med.

3.14.5 Conpaction Procedure
3.14.5.1 Gener al

The foll owi ng paragraphs describe nethods of relating field density data to
desired or specified values. Conpaction control of soils requires
conparison of fill water content and/or dry density val ues obtained in
field density tests with opti numwater content and/or nmaxi numdry density.
At a mininmm control shall be in accordance with the One-Point Conpaction
Met hod. Where conditions require, the Two-Point Conpaction Method shall be
used.

3.14.5.2 One- Poi nt Conpaction Met hod

The material fromthe field density test is allowed to dry to a water
content on the dry side of estimated opti mum and then conpacted using the
same equi pnment and procedures used in the five-point conpaction test.
Thorough mixing is required to obtain uniformdrying; otherw se, results
obtai ned may be erroneous. The water content and dry density of the
conpacted sanple are deternined and then used to estimate its opti num wat er
content and maxi mumdry density as illustrated in Figure 1 at the end of
this section. |In Figure 1, the line of optinmuns is well defined and the
conpaction curves are approximately parallel to each other, consequently,

t he one-point conpaction nethod could be used with a relatively high degree
of confidence. However, in Figure 2 at the end of this section, the curves
are not parallel to each other and in several instances will cross if
extended on the dry side. Consequently, the correct curve cannot be
determi ned fromthe one-point nethod; therefore, the two-point conpaction
nmet hod shoul d be used. The one-point method shoul d be used only when the
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data define a relatively good |ine of optinmns.
3.14.5.3 Two- Poi nt Conpacti on Met hod

In the two-point test, one sanple of naterial fromthe |ocation of the
field density test is conpacted at the fill water content if thought to be
at or on the dry side of optinmmwater content (otherw se, reduced by
drying to this condition) using the sane equi pnent and procedures used in
the five-point conpaction test. A second sanple of material is allowed to
dry back about 2 to 3 percentage points dry of the water content of the
first sanple and then conpacted in the same manner. At |east one point
shall fall within 3 percent of the |ine of optimuns. After conpaction, the
wat er contents and dry densities for the two sanples are determ ned. The
results are used to identify the appropriate conpaction curve for the
material being tested as shown in Figure 2 at the end of this section. The
data shown in Figure 2 warrant the use of the two-point conpaction test
because the five-point conpaction curves are not parallel. Using point A
only, as in the one-point test nmethod, would result in appreciable error as
t he shape of the curve would not be defined. The estinmated conpaction
curve can be nore accurately defined by two conpaction points.

3.15 CAPI LLARY WATER BARRI ER

Capillary water barrier under concrete floor and area-way sl abs on grade
shal |l be placed directly on the subgrade and shall be conpacted with a
m ni mum of two passes of a hand-operated plate-type vibratory compactor

3.16 GRADI NG

Areas within 1.5 moutside of each building and structure Iine shall be
constructed true-to-grade, shaped to drain, and shall be mmintained free of
trash and debris until final inspection has been conpleted and the work has
been accept ed.

3. 17 SPREADI NG TOPSO L

Areas outside the building Iines fromwhich topsoil has been renbved shal
be topsoiled. The surface shall be free of materials that woul d hi nder

pl anti ng or mai ntenance operations. The conpacted subgrade soil shall be
scarified to a depth of 50 nm by di sking or plowi ng for the bonding of
topsoil with the subsoil. Topsoil shall then be uniformy spread to a

t hi ckness of 100 mm and graded to the elevations and sl opes shown and |eft
free of surface irregularities. Topsoil shall be conpacted by one pass of
a cultipacker, roller, or other approved equi pnent wei ghing 150 to 240

kil ograns per linear nmeter of roller. Topsoil shall not be placed when the
subgrade is frozen, excessively wet, extrenely dry, or in a condition
otherw se detrinental to seeding, planting, or proper grading.

3.18 PROTECTI ON
Settlement or washing that occurs in graded, topsoiled, or backfilled areas

prior to acceptance of the work, shall be repaired and grades reestablished
to the required el evations and sl opes.
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-- End of Section --
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1. Point A istheresult of a one-point compaction test on material
from field density test. This point must be on the dry side of
optimum water content.

2. Point O is the estimated optimum water content and maximum
density of the fill meterial based on a projection of point A
approximately parallel to the adjacent compaction curves.

3. Point A must plot within 3 percent of the line of optimums.

Figure 1. Illustration of one-point compaction method.
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1. Points A and B are results of atwo-point compaction test on
material from field density test. Points A and B must be on the dry

side of optimum water content.

2. The estimated compaction curve based on Points A and B
establishes Point O on the locus, which is the estimated maximum
dry density and optimum water content of the fill material.

3.

Figure 2. Illustration of two-point compaction method.

One point must plot within 3 percent of the line of optimumes.
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CEGS- 02316 (Novenber 1997)
I ncl udes changes through Notice 1 (July 1998)
SECTI ON 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
11/ 97

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramrer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (2000) Amount of WMaterial in Soils Finer

Than the No. 200 (75-M croneter) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

1.2 MEASUREMENT AND PAYMENT
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Measur enent and paynent shall be based on conpleted work performed in
accordance with the draw ngs and specifications.

1.2.1 Rock Excavati on

Rock excavation shall be neasured and paid for by the number of cubic neters
of acceptably excavated rock material. The material shall be neasured in

pl ace, but volune shall be based on a trench wi dth 300 mm wi der than

outside dianeter of pipe for pipes 300 min dianeter or less, and a

maxi mum wi dth of 400 mm greater than the outside dianeter of the pipe for

pi pes over 300 nm in dianeter. The neasurenent shall include all rock

excavation to a depth 150 mm bel ow t he bottom of pipe. For manhol es and

ot her appurtenances, volunes of rock excavation shall be conputed on the

basis of 300 mm outside of the wall |ines of the structures and 150 mm

bel ow the bottom of structures. Paynent for rock excavation wll include

all necessary drilling and all incidentals necessary to excavate and

di spose of the rock. Backfill replacing rock excavation will not be paid

for separately, but will be included in the unit price for rock excavation

1.3 DEGREE OF COWVPACTI ON

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the naxi num density obtained by the test
procedure presented in ASTM D 1557 abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
percent or |ess by weight of their particles retained on the 9.0 nm sieve,
t he degree of conpaction for material having nore than 30 percent by weight
of their particles retained on the 9.0 nm sieve shall be expressed as a
percentage of the naxi mum density in accordance with AASHTO T 180 Met hod D
and corrected with AASHTO T 224. To maintain the sane percentage of coarse
material, the "renmove and repl ace" procedure as described in the NOTE 8 in
Par agraph 7.2 of AASHTO T 180 shall be used.

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports

Field Density Tests
Testing of Fill and Backfill Materials

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

SD-07 Certificates

Testing; G RE
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Qualifications of the commercial testing | aboratory.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CGP-GM GWGM GC, GP-GC, GV GC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC, CL, M, and CL-M.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
larger than 75 mm The Contracting Oficer shall be notified of any
contam nated material s.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC,
GP-GC, GWGEC, SWSC, SP-SC, SC, M, CL, CL-MH4, MH, and CH and the
unsatisfactory organic materials Pt, OL and OH Materials classified as
M GP-av GG SM SWSM and SP-SMwill be identified as cohesionl ess
only when the fines have a plasticity index of zero; otherwi se they will be
consi dered cohesi ve.

2.1.4 Rock

Rock material includes boulders 1 cu. nmeter or nore in volune that cannot
be ripped and nust be either drilled or blasted. Boulders which have been
renoved fromthe ground that are larger than 1 cu. nmeter and nust be broken
into pieces in order to be hauled away are also classified as rock. |If at
any time during excavation, the Contractor encounters materials that nay be
classified as rock excavation, such material shall be uncovered and the
Contracting O ficer notified by the Contractor. The Contractor shall not
proceed with the excavation of this nmaterial until the Contracting Oficer
has classified the materials as commpn excavation or rock excavati on and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Contracting Oficer, and
allow anple tinme for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claimto any classification or volune of nmaterial to be paid for
other than that allowed by the Contracting Oficer for the areas of work in
whi ch such deposits occur. Backfill replacing rock excavation will not be
paid for separately, but will be included in the unit price for rock
excavation.

2.1.4.1 Rock Excavation for Trenches and Pits
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Rock excavation for trenches and pits includes renoval and disposal of
materi al s and obstructi ons encountered that cannot be excavated with a
track-nount ed power excavator, weighing a mninmumof 31,710 kg, and rated
at not less than 152.7 kWfl ywheel power and equi pped with a short stick
and a short tip radius rock bucket. Trenches in excess of 3 neters in
width and pits in excess of 10 neters in either length or width are
classified as open excavation

2.1.4.2 Rock Excavation in Qpen Excavations

Rock excavation in open excavations includes renoval and di sposal of
materials off site and obstructions encountered that cannot be di sl odged
and excavated with nodern, track-nounted, heavy-duty excavati ng equi pnent
(D-8 Caterpillar Dozer with engine horsepower equal to 223.71 kWor
equivalent, pulling a single toothed ripper) without drilling, or blasting,
when permtted

2.1.5 Unyi el ding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 75 mmin any di nension or as defined by the pipe nanufacturer
whi chever is smaller.

2.1.6 Unst abl e Materi al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.7 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of materia
passing a 0.075 mm nesh sieve and no | ess than 95 percent by wei ght passing
the 25 mm sieve. The naxi mum al | owabl e aggregate size shall be 50 mm or

t he maxi mum si ze recomended by the pipe nmanufacturer, whichever is snaller.

2.1.8 Initial Backfill Materia

Initial backfill shall consist of select granular naterial or satisfactory
materials free fromrocks 75 mmor larger in any dinmension or free from
rocks of such size as reconmended by the pipe manufacturer, whichever is
snal ler. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 25 nmin any
di mensi on or as reconmended by the pipe manufacturer, whichever is snaller.

2.2 PLASTI C MARKI NG TAPE
Pl astic marking tape shall be acid and al kali-resistant polyethylene film
150 mm (6 inches) wide with m nimumthickness of 0.102 nm (0.004 inch).

Tape shall have a mininumstrength of 12.1 MPa (1750 psi) | engthw se and
10.3 MPa (1500 psi) crosswise. The tape shall be manufactured with
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integral wires, foil backing or other nmeans to enable detection by a netal
detector when the tape is buried up to 1 neter deep. The tape shall be of
a type specifically nanufactured for marking and | ocating underground
utilities. The nmetallic core of the tape shall be encased in a protective
jacket or provided with other means to protect it fromcorrosion. Tape
color shall be as specified in TABLE 1 and shall bear a continuous printed
i nscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Comuni cations

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Excavation shall be perforned to the |Iines and grades indicated. During
excavation, naterial satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance fromthe banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 600 nm Excavated
material not required or not satisfactory for backfill shall be disposed of
as specified in Section 02300 EARTHWORK. Gradi ng shall be done as nay be
necessary to prevent surface water fromflowi ng into the excavation, and
any water accunul ating shall be renoved to maintain the stability of the
bottom and sides of the excavation. Unauthorized overexcavation shall be
backfilled in accordance with paragraph BACKFI LLI NG AND COVPACTI ON at no
additional cost to the Government.

1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nmade vertical, except that
trench construction shall be in accordance with OHSA. Trench walls which
are cut back shall be excavated to at |east the angle of repose of the
soil. Special attention shall be given to slopes which nay be adversely
af fected by weat her or npisture content. The trench width below the top of
pi pe shall not exceed 600 nm (24 inches) plus pipe outside dianeter (O D.)
for pipes of less than 600 nm (24 inches) inside dianeter and shall not
exceed 900 mm (36 i nches) plus pipe outside dianeter for sizes larger than
600 mm (24 inches) inside dianeter. Were reconmended trench wi dths are
exceeded, redesign, stronger pipe, or special installation procedures shal
be utilized by the Contractor. The cost of redesign, stronger pipe, or
special installation procedures shall be borne by the Contractor w thout
any additional cost to the Governnent.

3.1.1.1 Bott om Preparati on
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The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elinmnate point bearing. Stones of 75 nmor greater in any
di mensi on, or as recommended by the pipe nanufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

3.1.1.2 Rermoval of Unyielding Materi al

Where unyielding material is encountered in the bottom of the trench, such
material shall be renpoved 150 mm bel ow t he required grade and replaced with
suitable naterials as provided i n paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1. 3 Renoval of Unstable Materia

Where unstable material is encountered in the bottomof the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be sufficient to | eave at | east 300 nmclear between the outer structure
surfaces and the face of the excavation or support nenbers and of
sufficient size to pernit the placenent and renoval of forns for the ful

l ength and width of structure footings and foundati ons as shown. Rock
shal | be cleaned of |oose debris and cut to a firmsurface either |evel,

st epped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be renpved. Renoval of unstable nmaterial shall be as
speci fi ed above. When concrete or nasonry is to be placed in an excavat ed
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be nmade until
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory and unsatisfactory and waste naterials shall be
pl aced and graded as specified. Stockpiles shall be kept in a neat and
wel | drained condition, giving due consideration to drainage at all tines.
The ground surface at stockpile |ocations shall be cleared, grubbed, and
seal ed by rubber-tired equi pnment, excavated satisfactory and unsatisfactory
materials shall be separately stockpiled. Stockpiles of satisfactory
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materials shall be protected fromcontani nati on which may destroy the
quality and fitness of the stockpiled naterial. |If the Contractor fails to
protect the stockpiles, and any naterial becones unsatisfactory, such
material shall be renoved and replaced with satisfactory material from
approved sources at no additional cost to the Governnment. Locations of
stockpil es shall be subject to prior approval of the Contracting O ficer

3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

pl aced in | ayers not exceeding 150 mm | oose thickness for conpaction by
hand operated nmachi ne conpactors, and 200 mm | cose thi ckness for other than
hand operated nmachi nes, unless otherw se specified. Each |ayer shall be
conpacted to at |east 90 percent naxi mum density, unless otherw se
speci fi ed.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 600 nm above the top of pipe prior to performng the required
pressure tests. The joints and couplings shall be |eft uncovered during
the pressure test. The trench shall not be backfilled until all specified
tests are perforned.

3.2.1.1 Repl acenment of Unyi el ding Mteri al

Unyi el ding material renmoved fromthe bottomof the trench shall be repl aced
with select granular nmaterial or initial backfill naterial

3.2.1.2 Repl acement of Unstable Materi al
Unstable material renoved fromthe bottomof the trench or excavati on shal
be replaced with select granular material placed in | ayers not exceedi ng
150 mm | oose t hi ckness.

3.2.1.3 Beddi ng and Initial Backfil

Beddi ng shall be of the type and thickness shown. [Initial backfil
material shall be placed and conpacted with approved tanpers to a hei ght of

at |least 300 mm above the utility pipe or conduit. The backfill shall be
brought up evenly on both sides of the pipe for the full length of the
pi pe. Care shall be taken to ensure thorough conmpaction of the fill under

t he haunches of the pipe.
3.2.1. 4 Fi nal Backfil
The renmai nder of the trench, except for special naterials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:
a. Roadways, Railroads, and Airfields: Backfill shall be placed up

to the elevation at which the requirenents in Section 02300
EARTHWORK control. Water flooding or jetting nethods of
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3.

conpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas:
Backfill shall be deposited in |ayers of a nmaxi nrum of 300 nmm | oose
t hi ckness, and conpacted to 90 percent naxi num density.
Conpaction by water flooding or jetting will not be permtted.
This requirenent shall also apply to all other areas not
specifically designated above.

2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed, and the concrete has been allowed to cure for 7 days, backfil

shal |l be placed in such a manner that the structure will not be danaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly

on all sides of the structure to prevent eccentric |oading and excessive
stress.

.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not |ess than 450
nm of cover in rock excavation and not |ess than 600 nmm of cover in other
excavation. Trenches shall be graded as specified for pipe |aying
requirenents in Section 02556 GAS DI STRI BUTI ON SYSTEM

.3.2 Wat er Lines

Trenches shall be of a depth to provide a mnimumcover of 750 mMmmin
unpaved areas and 1 min paved areas fromthe existing ground surface, or
fromthe indicated finished grade, whichever is lower, to the top of the

pi pe.

. 3.3 El ectrical Distribution System

Direct burial cable and conduit or duct Iline shall have a m ni mum cover of
600 mm fromthe finished grade, unless otherw se indicated. Special
trenching requirenents for direct-burial electrical cables and conduits are
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

. 3.4 Pl astic Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 450
nm bel ow fini shed grade unl ess otherw se shown.

.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent. |Inspections and test
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results shall be certified by a registered professional civil engineer
These certifications shall state that the tests and observations were
perfornmed by or under the direct supervision of the engineer and that the
results are representative of the materials or conditions being certified
by the tests.

3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing |aboratory. No
work requiring testing will be permitted until the facilities have been
approved by the Contracting Oficer

3.4.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determned
in accordance with ASTM D 1557. G ain size of bedding and backfil
material s shall be determined in accordance with ASTM C 136 or ASTM D 422
and ASTM D 1140 (wash No. 200, without hydroneter), as appropriate. A

m ni mum of one soil classification and one noisture-density relation test
shal |l be perforned on each different type of nmaterial used for beddi ng and
backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mninmmof one field density test per lift of
backfill for every 50 nmeters, or fraction thereof, of installation shall be
perfornmed. One noisture density relationship shall be deternined for every
200 cubic meters of material used. Field in-place density shall be

determ ned in accordance with ASTM D 1556. Copies of field and | aboratory
tests shall be furnished to the Contracting Oficer. Wen test results

i ndicate, as deternmi ned by the Contracting O ficer, that conpaction is not
as specified, the material shall be renoved, replaced and reconpacted to
neet specification requirenents. Tests on reconpacted areas shall be
perfornmed to deternine conformance with specification requirenments, at no
additional cost to the Government.

3.4.3.1 Conpaction Control

The tests required on materials prior to placenent and the conpaction
control procedures and nethods specified in Section 02315 EXCAVATI ON

FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS, Paragraph TESTING (with the
exception of paragraph Tests Required During Placement) in regard to
conpaction control of soils, and utilizing the one-point or two-point
conpaction nmethods to relate field density data to | aboratory test val ues,
shall fully apply to and be considered a part of this specification section

3.4. 4 Di spl acenent of Sewers
After other required tests have been perforned and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to

det erm ne whether significant displacenent has occurred. This inspection
shal |l be conducted in the presence of the Contracting Oficer. Pipe sizes
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| arger than 900 mm (36 inches) shall be entered and exam ned, while smaller
di anmeter pipe shall be inspected by shining a |ight or |aser between
manhol es or manhol e | ocations, or by the use of tel evision caneras passed
through the pipe. |If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignnment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Government.

-- End of Section --
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SECTI ON 02364A

TERM TI Cl DE TREATMENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL
06/ 98

PART 1 GENERAL

1

1 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Term ticide Application Plan; G RE
Term ticide application plan with proposed sequence of treatnent
work with dates and times. The terniticide trade nanme, EPA
regi stration nunber, chenical conposition, fornulation
concentration of original and diluted naterial, application rate
of active ingredients, nethod of application, areal/volune treated,
anount applied; and the nane and state |license nunber of the state
certified applicator shall be included.
Termiticides; GRE

Manufacturer's |abel and Material Safety Data Sheet (MSDS) for
termticides proposed for use.

Foundati on Exteri or

Witten verification that other site work will not disturb the
treat nent.

Uilities and Vents
Witten verification that utilities, vents have been | ocat ed.
Verification of Measurenent

Witten verification that the volune of termticide used neets
the application rate.

Application Equi pnent; G RE

A listing of equipnent to be used.
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1

SD- 04 Sanpl es
Ternmiticides
Term ticide sanpl es obtained during application, upon request.
SD- 06 Test Reports
Equi pnent Cali bration and Tank Measurenent; G RE

Certification of calibration tests conducted on the equi pnent
used in the ternmticide application

Soi | Misture; G RE
Soi |l noisture test result.
SD-07 Certificates
Qualifications; G RE

Qualifications and state |icense nunber of the termiticide
appl i cator.

2 QUALI FI CATI ONS

The Contractor's principal business shall be pest control. The Contractor
shall be licensed and the termticide applicators certified in the state
where the work is to be perforned. Ternmiticide applicators shall also be
certified in the U S. Environnmental Protection Agency (EPA) pesticide
applicator category which includes structural pest control

.3 SAFETY REQUI REMENTS

The Contractor shall fornulate, treat, and di spose of termiticides and
their containers in accordance with |abel directions. Use the clothing and
personal protective equi pment specified on the | abeling for use during al
phases of the application

.4 DELI VERY, STORAGE, AND HANDLI NG

4.1 Del i very

Termticide material shall be delivered to the site in the origina
unopened containers bearing |legible |abels indicating the EPA registration
nunber and manufacturer's registered uses. All other materials to be used
on site for the purpose of termte control shall be delivered in new or

ot herwi se good condition as supplied by the manufacturer or formulator

.4.2 St or age

Materials shall be stored in designated areas and in accordance with
manufacturer's labels. Termiticides and related naterials shall be kept
under | ock and key when unattended.
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1.4.3 Handl i ng

Term ticides shall be handled in accordance with nmanufacturer's |abels.
Manuf acturer's warni ngs and precautions shall be observed. Materials shal
be handl ed preventing contamnation by dirt, water, and organic materi al
Protect termticides fromsunlight as reconmended by the nmanufacturer.

1.5 I NSPECTI ON

Term ticides shall be inspected upon arrival at the job site for conformty
to type and quality in accordance with paragraph TERM TICIDE. Each | abe
shal | bear evidence of registration under the Federal Insecticide,
Fungi ci de, and Rodenticide Act (FIFRA), as anended. Oher materials shal
be inspected for conformance with specified requirements. Unacceptable
materials shall be renoved fromthe job site

1.6 WARRANTY

The Contractor shall provide a 5-year witten warranty agai nst infestations
or reinfestations by subterranean termtes of the buildings or building
addi ti ons constructed under this contract. Warranty shall include annua

i nspections of the buildings or building additions.

PART 2 PRODUCTS
2.1 TERM TI Cl DES

Termticides shall be currently registered by the EPA. Terniticide shal

be selected for maxi num ef fectiveness and duration after application. The
selected termiticide shall be suitable for the soil and climatic conditions
at the project site.

PART 3 EXECUTI ON
3.1 TECHNI CAL REPRESENTATI VE

The certified installation pest nmanagenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treat ment neasures for subterranean ternmites. They may be present during
treatment application.

3.2 SITE PREPARATI ON
Site preparation shall be in accordance with Sections 02230 CLEARI NG AND
GRUBBI NG, 02300 EARTHWORK, 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR
BUI LDI NGS, 02922 SODDI NG AND SEEDI NG, and 02930 EXTERI OR PLANTI NG  Work
related to final grades, |andscape plantings, foundations, or any other
alterations to finished construction which mght alter the condition of
treated soils, shall be coordinated with this specification

3.2.1 Ground Preparation

Food sources shall be elimnated by renmoving debris fromclearing and
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grubbi ng and post constructi on wood scraps such as ground stakes, form
boards, and scrap lunber fromthe site, before termticide application
begi ns.

3.2.2 Verification

Before work starts, the Contractor shall verify that final grades are as

i ndi cated and snoot h gradi ng has been conpleted in accordance with Section
02300 EARTHWORK. Soil particles shall be finely graded with particles no
larger than 25 nm and conpacted to elininate soil nmovenent to the greatest
degree.

3.2.3 Foundati on Exteri or

The Contractor shall provide witten verification that final grading and
| andscape planting operations will not disturb treatnent of the soil on the
exterior sides of foundation walls, grade beans, and sinmlar structures.

3.2. 4 Uilities and Vents

The Contractor shall provide witten verification that the | ocation and
identity of HVAC ducts and vents, water and sewer |ines, and plunmbing have
been acconplished prior to the termticide application

3.3 SI TE CONDI TI ONS
The followi ng conditions shall determine the tinme of application
3.3.1 Soi | Moisture

Soils to be treated shall be tested i mediately before application. Soi

noi sture content shall be tested to a mnimumdepth of 75 nmm. The soi

noi sture shall be as recomended by the termticide nanufacturer. The
termticide will not be applied when soil noisture exceeds nmanufacturer's
recomendat i ons because ternmiticides do not adhere to the soil particles in
saturated soils.

3.3.2 Runof f and Wnd Drift
Term ticide shall not be applied during or i mediately foll owi ng heavy
rains. Applications shall not be perfornmed when conditions nay cause
runof f or create an environnental hazard. Applications shall not be
perfornmed when average wi nd speed exceeds 16 km per hour. The termticide
shall not be allowed to enter water systens, aquifers, or endanger humans
or aninmals.

3.3.2.1 Vapor Barriers and Waterproof Menbranes

Termticide shall be applied prior to placenent of a vapor barrier or
wat er pr oof nenbrane.

3.3.2.2 Uilities and Vents

Prior to application, HVAC ducts and vents located in treatnent area shal
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be turned off and bl ocked to protect people and animals fromtermticide.
3.3.3 Pl acenent of Concrete

Concrete covering treated soils shall be placed as soon as the termticide
has reached maxi mum penetration into the soil. Tinme for maxi mum
penetration shall be as recomended by the manufacturer

3.4 TERM TI Cl DE TREATMENT
3.4.1 Equi pnent Cali bration and Tank Measurenent

| mredi ately prior to comencenent of termticide application, calibration
tests shall be conducted on the application equipnent to be used and the
application tank shall be neasured to determ ne the volune and contents.
These tests shall confirmthat the application equiprment is operating
within the nmanufacturer's specifications and will neet the specified
requirenents. The Contractor shall provide witten certification of the
equi pnment calibration test results within 1 week of testing.

3.4.2 M xi ng and Application

Formul ating, mixing, and application shall be perforned in the presence of
the Contracting Officer or the technical representative. A closed system
is recomended as it prevents the termticide fromconming into contact with
the applicator or other persons. Water for formulating shall only cone

fromdesignated |locations. Filling hoses shall be fitted with a backfl ow
preventer neeting |ocal plunbing codes or standards. Overflow shall be
prevented during the filling operation. Prior to each day of use, the

equi prent used for applying termticides shall be inspected for |eaks,
cl oggi ng, wear, or danmmge. Any repairs are to be perforned i mediately.

3.4.3 Tr eat nent Met hod

For areas to be treated, the Contractor shall establish conplete and
unbroken vertical and/or horizontal soil poison barriers between the soi
and all portions of the intended structure which may allow termte access
to wood and wood rel ated products. Application shall not be nade to areas
whi ch serve as crawl spaces or for use as a plenumair space.

3.4.3.1 Surface Application

Surface application shall be used for establishing horizontal barriers.
Surface applicants shall be applied as a coarse spray and provide uniform
di stribution over the soil surface. Termiticide shall penetrate a m nimum
of 25 mm into the soil, or as recomended by the manufacturer

3.4.3.2 Roddi ng and Trenchi ng

Roddi ng and trenching shall be used for establishing vertical soi
barriers. Trenching shall be to the depth of the foundation footing.
Wdth of trench shall be as recommended by the manufacturer, or as

i ndi cated. Roddi ng or other approved nethod nmay be inpl enented for
saturating the base of the trench with termticide. Imediately after
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termticide has reached nmaxi num penetration as reconmended by the
manuf acturer, backfilling of the trench shall comence. Backfilling shal
be in 150 nm rises or layers. Each rise shall be treated with termticide.

4.4 Sanpl i ng

The Contracting Oficer may draw from stocks at the job site, at any tine
and wi thout prior notice, sanples of the termticides used to deternine if
t he amount of active ingredient specified on the |abel is being applied.

.5  VERI FI CATI ON OF MEASUREMENT

Once termticide application has been conpleted, tank contents shall be
neasured to determ ne the renmaining volune. The total volunme neasurenent
of used contents for the application shall equal the established
application rate for the project site conditions. The Contractor shal
provide witten verification of the neasurenents.

.6 CLEAN UP, DI SPCSAL, AND PROTECTI ON

Once application has been conpleted, the Contractor shall proceed with
clean up and protection of the site w thout delay.

.6.1 Cean Up

The site shall be cleaned of all material associated with the treatmment
nmeasures, according to |abel instructions, and as indicated. Excess and
waste material shall be renpved and di sposed off site.

.6.2 Di sposal of Termticide

The Contractor shall dispose of residual termiticides and containers off
CGovernment property, and in accordance with | abel instructions and EPA
criteria.

.6.3 Protection of Treated Area

I mredi ately after the application, the area shall be protected from ot her
use by erecting barricades and providi ng signage as required or directed.
Si gnage shall be in accordance with Section 10430 EXTERI OR SI GNAGE

Si gnage shall be placed inside the entrances to crawl spaces and shal
identify the space as treated with termticide and not safe for children
and ani nal s.

.7 CONDI TI ONS FOR SATI SFACTORY TREATMENT

. 7.1 Equi pnent Cali brati ons and Measurenents

Where results fromthe equi pment calibration and tank neasurenents tests
are unsatisfactory, re-treatnent will be required.

. 7.2 Testi ng

Shoul d an analysis, perforned by a third party, indicate that the sanpl es
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of the applied termticide contain | ess than the anount of active
i ngredi ent specified on the |abel, and/or if soils are treated to a depth
| ess than specified or approved, re-treatnent will be required.

3.7.3 Di sturbance of Treated Soils

Soil and fill material disturbed after treatnent shall be re-treated before
pl acenent of slabs or other covering structures.

3.7. 4 Termtes Found Wthin the Warranty Peri od

If Iive subterranean ternite infestation or termte damage i s discovered
during the warranty period, the Contractor shall re-treat the site.

3.8 RE- TREATMVENT
Where re-treatnment is required, the Contractor shall:

a. Re-treat the soil and/or performother treatnent as necessary for
prevention or elimnation of subterranean ternmite infestation

b. Repair damage caused by ternmite infestation

-- End of Section --
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SECTI ON 02370A
SO L SURFACE EROSI ON CONTROL
03/ 00

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

U S. DEPARTMENT OF AGRI CULTURE ( USDA)

AMS Seed Act (1995) Federal Seed Act Regul ations Part
201

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM (ASTM

ASTM D 648 (1998c) Deflection Tenperature of Plastics
Under Fl exural Load

ASTM D 977 (1998) Enulsified Asphalt

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and

Extrusion Materials

ASTM D 1560 (1992) Resistance to Deformation and
Cohesi ve of Bitum nous M xtures by Means
of Hveem Appar at us

ASTM D 1777 (1996) Thi ckness of Textile Materials

ASTM D 2028 (1976; R 1997) Cutback Asphalt
(Rapi d-Curing Type)

ASTM D 2844 (1994) Resistance R-Val ue and Expansion
Pressure of Conpacted Soils

ASTM D 3776 (1996) Mass per Unit Area (Wight)of Fabric

ASTM D 3787 (1989) Bursted Strength of Knitted Goods:
Const ant - Rat e- of - Traverse (CRT), Ball
Burst Test

ASTM D 3884 (1992) Test Method for Abrasion Resistance

of Textile Fabrics (Rotary Platform
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Doubl e Head Met hod)

ASTM D 4355 (1992) Deterioration of Geotextiles From
Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1999) Water Perneability of Geotextiles
by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoidal Tearing
Strength of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and
El ongati on of Geotextiles

ASTM D 4751 (1999) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4833 (1998; R 1996el) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Product s

ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1996) Topsoil Used for Landscaping
Pur poses

1.2 DESCRI PTI ON OF WORK

The work shall consist of furnishing and installing soil surface erosion
control materials, including fine grading, blanketing, stapling, mnulching
and m scel |l aneous related work, within project limts and in areas outside
the project linmts where the soil surface is disturbed fromwork under this
contract at the designated |ocations. This work shall include all
necessary nmaterials, |abor, supervision and equi pnent for installation of a
conpl ete system This section shall be coordinated with the requirenents
of Section 02300 EARTHWORK

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Layout; G AE
obstructions Below Ground; G AE
Erosion Control; G AE
Scal e drawi ngs defining areas to receive recommended materials

as required by federal, state or local regul ations.
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Seed Establishnent Period; G AE

Cal endar tine period for the seed establishnent period. Wen
there is nore than one seed establishnent period, the boundaries
of the seeded area covered for each period shall be described.
Mai nt enance Record

Record of mai ntenance work perforned, of neasurenents and
findings for product failure, recomendations for repair, and
products repl aced.

SD- 03 Product Data

Ceosynthetic Binders; G AE
Hydraulic Mulch; G A E
Geotextile Fabrics; G AE

Manufacturer's literature including physical characteristics,
application and installation instructions.

Equi pnent

A listing of equipnment to be used for the application of erosion
control materials.

Fi ni shed G ade
Er osi on Control Bl ankets

Condition of finish grade status prior to installation; |ocation
of underground utilities and facilities.

SD- 04 Sanpl es
Materials; G AE
a. Ceosynthetic and synthetic binding material; 1.13 L.
b. Standard mul ch; 0.74 k.
c. Hydraulic mulch; 0.74 k.
d. Ceotextile fabrics; 150 nm square.

e. Two color charts displaying the colors and finishes for the
articulating cellular block system

SD- 06 Test Reports
Ceosynt hetic Binders

Hydraul ic Ml ch
Ceotextile Fabrics
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Certified reports of inspections and | aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nmethods used and conpliance with recogni zed test
standards shall be descri bed.

Sand
G avel

Sieve test results. Sand shall be unifornmy graded.
SD-07 Certificates

Fill Material; G AE
Mulch; G AE
Hydraulic Mulch; G A E
Geotextile Fabrics; G AE

Prior to delivery of nmaterials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng.

For items listed in this section

a. Certification of recycled content or

b. Statenment of recycled content.

c. Certification of origin including the nane, address and
t el ephone nunber of manufacturer.

Ceosynt hetic Binders
Synt hetic Soil Binders

Certification for binders showi ng EPA regi stered uses, toxicity
| evel s, and application hazards.

Erosion Control Plan G A/ E
Construction Wrk Sequence Schedule; G AE

Erosion control plan. Construction sequence schedul e.
Installer's Qualification; G A E

The installer's conpany nane and address; training and
experience and or certification

Recycl ed Pl astic
I ndi vi dual conponent and assenbl ed unit structural integrity
test; creep tolerance; deflection tolerance; and vertical |oad

test results. The estimated percentage of recovered materia
content in the material and conponents. Life-cycle durability.
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1.

1.

Tenporary Seed; G AE

O assification, botanical name, commbn name, percent pure live
seed, m nimum percent gernination and hard seed, naxi num percent
weed seed content, and date tested.

Asphalt Adhesive; G AE
Tackifier; G AE

Conposi tion.
Wod By-Products; G AE

Conposition, source, and particle size. Products shall be free
fromtoxic chenicals or hazardous material.

Wod; G AE

Certification stating that wood conponents were obtai ned from
managed forests.

SD-10 Operation and Mai ntenance Data
Mai nt enance | nstructions

Instruction for year-round care of installed material. The
Contractor shall include nanufacturer supplied spare parts.

4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

Materials shall be stored in designated areas and as recomended by the
manuf acturer protected fromthe el enents, direct exposure, and danage.
Contai ners shall not be dropped fromtrucks. Material shall be free of
defects that would void required performance or warranty. Geosynthetic

bi nders and synthetic soil binders shall be delivered in the manufacturer's
original sealed containers and stored in a secure area.

a. FErosion control blankets and geotextile fabric shall be furnished
inrolls with suitable wapping to protect against noisture and
extended ultravi ol et exposure prior to placenent. Erosion control
bl anket and geotextile fabric rolls shall be |l abeled to provide
identification sufficient for inventory and quality control
pur poses.

b. Seed shall be inspected upon arrival at the jobsite for confornity
to species and quality. Seed that is wet, noldy, or bears a test
date five nonths or older, shall be rejected.

5 SUBSTI TUTI ONS

Substitutions will not be allowed without witten request and approval from
the Contracting O ficer.
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1

6 I NSTALLER S QUALI FI CATI ON

The installer shall be certified by the nanufacturer for training and
experience installing the nmaterial.

.7 TI VE LI M TATI ONS

Backfilling the openings in synthetic grid systens and articul ating
cellular concrete block systens shall be conpleted a maxi rum 7 days after
pl acenent to protect the material fromultraviolet radiation

.8  WARRANTY

Erosion control material shall have a warranty for use and durable
condition for project specific installations. Tenporary erosion control
materials shall carry a mninumeighteen nonth warranty. Pernmanent erosion
control materials shall carry a minimumthree year warranty.

PART 2 PRODUCTS

2.

1 RECYCLED PLASTI C

Recycl ed plastic shall contain a mnimum 85 percent of recycled

post -consuner product. Recycled material shall be constructed or
manufactured with a maxi mum 6 mm defl ection or creep in any nenber,
according to ASTM D 648 and ASTM D 1248. The conponents shall be nol ded of
ultraviolet (UV) and color stabilized polyethylene. The material shal
consist of a mininmum 75 percent plastic profile of high-density

pol yet hyl ene, | ow density pol yet hyl ene, and pol ypropyl ene raw nmateri al
The material shall be non-toxic and have no discernible contam nates such
as paper, foil, or wood. The material shall contain a maxi num 3 percent
air voids and shall be free of splinters, chips, peels, buckling, and
cracks. Material shall be resistant to deformation from solar heat gain

.2 Bl NDERS

2.1 Synthetic Soil Binders

Cal ciumchloride, or other standard nmanufacturer's spray on adhesives
desi gned for dust suppression

. 2.2 CGeosynt heti ¢ Binders

CGeosynt hetic binders shall be nmanufactured in accordance with ASTM D 1560,
ASTM D 2844; and shall be referred to as products nanufactured for use as
nodi fi ed enul sions for the purpose of erosion control and soi
stabilization. Enmulsions shall be manufactured fromall natural materials
and provide a hard durable finish.

.3 MJLCH

Mul ch shall be free fromweeds, nmold, and ot her del eterious materials.
Mul ch nmaterials shall be native to the region
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2.

3.1 St raw

Straw shall be stal ks fromoats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with commerci a
nmul ch- bl owi ng equi pnent .

.3.2 Hay

Hay shall be native hay, sudan-grass hay, broomsedge hay, or other
her baceous nmowi ngs, furnished in an air-dry condition suitable for placing
wi th comercial nul ch-bl owi ng equi prent.

.3.3 Wood Cel | ul ose Fi ber

Wbod cel |l ul ose fiber shall not contain any growh or germ nation-inhibiting
factors and shall be dyed an appropriate color to facilitate placenent

during application. Conposition on air-dry weight basis: a mninum9 to a
maxi mum 15 percent noisture, and between a mininum4.5 to a naxi mum 6.0 pH

.3.4 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

.3.5 Shr edded Bar k

Local ly shredded material shall be treated to retard the growth of nold and
fungi .

.3.6 Wbod Chi ps and G ound Bark

Local |y chi pped or ground naterial shall be treated to retard the growh of
nold and fungi. Gadation: A maxi mum50 nm w de by 100 nm | ong.

.3.7 Coi r

Coir shall be manufactured from 100 percent coconut fiber cured in fresh
water for a mnimum of 6 nonths.

.3.8 Asphal t Adhesi ve

Asphal t adhesive shall conformto the follow ng: Enulsified asphalt,
conformng to ASTM D 977, Grade SS-1; and cutback asphalt, conformng to
ASTM D 2028, Designation RC-70.

.3.9 Mul ch Control Netting

Mul ch control netting may be constructed of |ightweight recycled plastic,
cotton, or paper or organic fiber. The recycled plastic shall be a woven
or nonwoven pol ypropyl ene, nylon, or polyester containing stabilizers
and/or inhibitors to make the fabric resistant to deterioration from W
and with the follow ng properties:

a. Mnimumgrab tensile strength (TF 25 #1/ ASTM D 4632), 0.8 kN
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b. M nimm Puncture (TF 25 #4/ ASTM D 3787), 0.52 MPa in the weakest
direction.

c. Apparent opening sieve size of a mninmm40 and nmaxi num 80 (U. S.
Si eve Size).

d. M ninmum Trapezoi dal tear strength (TF 25 #2/ ASTM D 4533), 0.22 kN
2.3.10 Hydraul ic Ml ch

Hydraulic nmulch shall be made of 100 percent virgin aspen wood fibers.

Wbod shall be naturally air-dried to a noisture content of 10.0 percent,
plus or mnus 3.0 percent. A mninmmof 50 percent of the fibers shall be
equal to or greater than 5 mm in length and a mninumof 75 percent of the
fibers shall be retained on a 28 nesh screen. No reprocessed paper fibers
shal |l be included in the hydraulic nulch.Hydraulic mulch shall have the
following m xture characteristics:

CHARACTERI STI C (typical) VALUE
pH 5.4 +0.1
Organic Matter (oven dried basis), percent 99.3 within + 0.2
I norgani ¢ Ash (oven dried basis), percent 0.7 within + 0.2
Wat er Hol di ng Capacity, percent 1,401

2.3.11 Tacki fi er

Tackifier shall be a blended polyacrylimde material with non-ionic
gal act onannan of G ani neae endospermin powder and crystalline formwth
nol ecul ar wei ghts over 250, 000.

2.3.12 Dye

Dye shall be a water-activated, green color. Dye shall be pre-packaged in
wat er di ssol vabl e packets in the hydraulic mulch.

2.4 GEOTEXTI LE FABRI CS

Ceotextile fabrics shall be woven of pol ypropylene filanents forned into a
stable network so that the filanments retain their relative position to each
other. Sewn seans shall have strength equal to or greater than the
geotextile itself. Fabric shall be installed to w thstand naxi mum vel ocity
flows as recomended by the manufacturer. The geotextile shall conformto
the foll owi ng nmnimum average roll val ues:

Property Per f or mance Test Met hod
Wi ght 264 g/ n? ASTM D 3776
Thi ckness 0.635 M ASTM D 1777
Perneability 0.12 cm sec ASTM D 4491
Abr asi on Resi st ance, 58 percent X

Type (percent strength 81 percent ASTM D 3884
r et ai ned)
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2.

2.

2.

Property Per f or mance Test Met hod
Tensile Grab Strength 1,467 N X 1, ASTM D 4632
933 N
Grab El ongation 15percent X ASTM D 4632

20per cent
Burst Strength 5,510 kN n? ASTM D 3787
Puncture Strength 733 N ASTM D 4833
Trapezoi d Tear 533 N X 533 N ASTM D 4533
Apparent Opening Size 40 US sStd Sieve ASTM D 4751
W Resistance @500 hrs 90 percent ASTM D 4355

5 ERCSI ON CONTROL BLANKETS
5.1 Tenporary Seed
5.1.1 Tenporary Seed C assification

St at e- approved seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germination, hard seed, weed seed content,
and inert material. Labels shall be in confornance with AMS Seed Act and
applicabl e state seed | aws.

.5.1.2 Tenporary Seed Species and M xtures

Tenporary seed species and m xtures shall be proportioned by wei ght as
fol | ows:

M xt ure Percent Percent Pure Bot ani cal Nane Conmon Nane

by Wei ght Li ve Seed

44 Kent ucky 31 Fescue
31 Annual Rye Grass

25 Conmon Ber nuda G ass

.5.1.3  Quality

Weed seed shall be a nmaxi mum 1 percent by weight of the total m xture.

.6 WATER

Unl ess ot herwi se directed, water shall be the responsibility of the
Contractor. Water shall be potable or supplied by an existing irrigation
system

PART 3 EXECUTI ON

3.

1 CONDI TI ONS

The Contractor shall submit a construction work sequence schedule, with the
approved erosion control plan a mnimum of 30 days prior to start of
construction. The work schedul e shall coordinate the timng of |and
di sturbing activities with the provision of erosion control neasures.
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Erosi on control operations shall be performed under favorable weat her
condi tions; when excessive noisture, frozen ground or other unsatisfactory

conditions prevail, the work shall be stopped as directed. Wen special
conditions warrant a variance to earthwork operations, a revised
construction schedule shall be submtted for approval. Erosion control

materials shall not be applied in adverse weather conditions which could
af fect their performance.

3.1.1 Fi ni shed G ade

The Contractor shall verify that finished grades are as indicated on the
drawi ngs; finish grading and conpaction shall be conpleted in accordance
with Section 02300 "Earthwork", prior to the comencenent of the work. The
| ocation of underground utilities and facilities in the area of the work
shal |l be verified and narked. Damage to underground utilities and
facilities shall be repaired at the Contractor's expense.

3.2 SI TE PREPARATI ON
3.2.1 Soi | Test

Soil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determ ning the particle size and nechani cal analysis. Sanple collection
onsite shall be randomover the entire site. The test shall determ ne the
soi|l particle size as conpatible for the specified nateri al

3.2.2 Layout

Erosion control material |ocations may be adjusted to neet field
conditions. Wen soil tests result in unacceptable particle sizes, a shop
drawi ng shall be subnitted indicating the corrective neasures.

3.2.3 Protecting Existing Vegetation

When there are established lawns in the work area, the turf shall be
covered and/ or protected or replaced after construction operations.

Exi sting trees, shrubs, and plant beds that are to be preserved shall be
barricaded along the dripline. Danage to existing trees shall be mtigated
by the Contractor at no additional cost to the Governnent. Danage shall be
assessed by a state certified arborist or other approved professional using
the National Arborist Association's tree valuation guideline.

3.2.4 Qbstructi ons Bel ow G ound
When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to placenent of erosion control nmaterial shall be
subm tted for approval

3.3 | NSTALLATI ON

3.3.1 Synt heti ¢ Bi nders
Synthetic binders shall be applied heaviest at edges of areas and at crests

of ridges and banks to prevent displacenment. Binders shall be applied to
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the renmai nder of the area evenly at the rate recommended by the
manuf act urer.

3.3.2 Seedi ng
When pernanent seeding is required prior to installing mulch on synthetic
grid systens the Contractor shall verify that seeding will be conpleted in

accordance with Sections 02300 "Earthwork" and 02922 "Soddi ng and Seedi ng"

Tenporary seeding will be used to help control erosion during the
construction stage, until the site is ready for permanent seeding.

3.3.3 Mul ch Installation

Mul ch shall be installed in the areas indicated. Milch shall be applied
evenly at the rate of 0.45 kg per square neter

3.3.4 Mul ch Control Netting

Netting may be stapled over nulch according to nanufacturer's
reconmendat i ons.

3.3.5 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-di sk
| and packer designed to force mulch into the soil surface; or other
sui tabl e equi pnent.

3.3.6 Asphal t Adhesive Tackifier

Asphal t adhesive tackifier shall be sprayed at a rate between 666 to 866
liters per hectare. Sunlight shall not be conpletely excluded from
penetrating to the ground surface.

3.3.7 Non- Asphal tic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the
manuf acturer, using hydraulic equi pment suitable for thoroughly mxing with
water. A uniformmxture shall be applied over the area.

3.3.8 Asphalt Adhesi ve Coated Ml ch

Hay or straw nulch nmay be spread simultaneously with asphalt adhesive
applied at a rate between 666 to 866 liters per hectare, using power nulch
equi pnment which shall be equi pped with suitable asphalt punp and nozzl e.
The adhesi ve-coated mul ch shall be applied evenly over the surface.
Sunlight shall not be conpletely excluded frompenetrating to the ground
surf ace.

3.3.9 Wbod Cel | ul ose Fi ber, Paper Fiber, and Recycl ed Paper

Wbod cel | ul ose fiber, paper fiber, or recycled paper shall be applied as
part of the hydraulic mul ch operation.
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3

3

.3.10 Hydraul ic Ml ch Application
.3.10.1 Unseeded Area

Hydraulic nmulch shall be installed as indicated and in accordance wth
manuf acturer's recommendations. Hydraulic mulch shall be mixed with water
at the rate recommended by the manufacturer for the area to be covered.

M xi ng shall be done in equi pmrent manufactured specifically for hydraulic
mul chi ng work, including an agitator in the nixing tank to keep the mulch
evenly di sbursed

.3.10.2 Seeded Area

For drill or broadcast seeded areas, hydraulic nulch shall be applied
evenly at the rate of 0.45 kg per square neter. For hydraulic seeded
areas, nulch shall be applied at the rate of 0.55 kg per square neter with
the seed and fertilizer, and at the rate of 0.3 kg per square neter in a
second application of nulch only.

.4  CLEAN- UP

Excess material, debris, and waste materials shall be disposed offsite at
an approved landfill or recycling center. Adjacent paved areas shall be
cleared. |Imediately upon conpletion of the installation in an area, the

area shall be protected against traffic or other use by erecting barricades
and providing signage as required, or as directed.

.5  WATERI NG SEED

Watering shall be started inmrediately after installing erosion control

bl anket type Xl (revegetation mat). Water shall be applied to suppl ement
rainfall at a sufficient rate to ensure noist soil conditions to a m nimum
25 mm depth. Run-off and puddling shall be prevented. Watering trucks
shall not be driven over turf areas, unless otherw se directed. Watering
of other adjacent areas or plant naterial shall be prevented.

.6 MAI NTENANCE RECORD

A record shall be furnished describing the nmai ntenance work perforned,
record of neasurenments and findings for product failure, recommendations
for repair, and products repl aced.

.6.1 Mai nt enance

Mai nt enance shall include eradicating weeds; protecting enbanknents and
ditches fromsurface erosion; nmaintaining the performance of the erosion
control materials and nulch; protecting installed areas fromtraffic.
.6.1.1 Mai nt enance I nstructions

Witten instructions containing drawi ngs and other necessary information
shal | be furnished, describing the care of the installed nmaterial

i ncl udi ng, when and where nai ntenance shoul d occur, and the procedures for
mat eri al repl acenent.
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3.6.1.2 Pat chi ng and Repl acenent

Unl ess otherwise directed, material shall be placed, seanmed or patched as
recommended by the nmanufacturer. Material not neeting the required
performance as a result of placenent, seam ng or patching shall be renoved
fromthe site. The Contractor shall replace the unacceptable material at
no additional cost to the Governnent.

3.7 SATI SFACTORY STAND OF GRASS PLANTS

When erosion control blanket type Xl (revegetation mat) is installed, the
grass plants shall be evaluated for species and health when the grass
plants are a minimum 25 mm high. A satisfactory stand of grass plants
fromthe revegetation nmat area shall be a m ninmum 100 grass plants per
square neter. The total bare spots shall not exceed 2 percent of the tota
revegetation mat area

-- End of Docunent --
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SECTI ON 02510A

WATER DI STRI BUTI ON SYSTEM
04/ 98

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel
ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC

Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM F 477 (1999) El astoneric Seals (Gaskets) for

Joining Plastic Pipe
ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)
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AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1996) Fl anged Ductile-lIron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C153 (1994; Errata Nov 1996) Ductile-lron
Conpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 mv for Water

Servi ce

AWM C200 (1997) Steel Water Pipe - 6 In. (150 nm
and Larger

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C502 (1994; C502a) Dry-Barrel Fire Hydrants

AWM C509 (1994; Addendum 1995) Resilient-Seated
Gate Valves for Water Supply Service

AWM C600 (1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1992) Disinfecting Water Mains

AWM CB00 (1989) Underground Service Line Valves and
Fittings

AWM C900 (1997; C900a) Polyvinyl Chloride (PVC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution
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AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATl ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd
Pai nt
SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignments)

1.2 Pl PI NG
This section covers water service |lines, and connections to building
service at a point approximately 1.5 m outside buildings and structures to
which service is required. The Contractor shall have a copy of the
manuf acturer's recommendati ons for each material or procedure to be
utilized available at the construction site at all tines.

1.2.1 Servi ce Lines

Pi ping for water service lines less than 80 nmin dianeter shall be
gal vani zed steel, polyvinyl chloride (PVC) plastic, Oiented PVC plastic or
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pol yet hyl ene, unl ess otherw se shown or specified. Piping for water
service lines 80 nmand | arger shall be ductile iron, or polyvinyl chloride
(PVCO) plastic, unl ess ot herwi se shown or specifi ed.

. 2.2 Distribution Lines 80 nmor Larger
Piping for water distribution lines 80 nm or l|arger shall be ductile iron,
or polyvinyl chloride (PVC) through 900 mm noninal dianeter plastic,
unl ess ot herwi se shown or specifi ed.
. 2.3 Supply Lines 80 mm or Larger
Pi ping for water supply lines 80 mm or |larger shall be ductile iron, or
pol yvinyl chloride (PVC plastic, through 900 mm noni nal dianeter, unless
ot herwi se shown or specified.
. 2.4 Sprinkl er Supply Lines
Pi ping for water |ines supplying sprinkler systens for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
wat er distribution systemto the building 1.5 m line.
. 2.5 Excavation, Trenching, and Backfilling
Excavati on, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.
.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Installation; G AE

The manufacturer's recommendati ons for each material or
procedure to be utilized.

Wast e Water Disposal Method.

The met hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to performng hydrostatic tests.

Satisfactory Installation; G AE
A statenent signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in

accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
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conpl etion of the project and before final acceptance.
SD- 06 Test Reports
Bacteriological Disinfection; G AE
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Installation; G AE

A statenent signed by the manufacturer's field representative
certifying that the Contractor's personnel are capabl e of properly
installing the pipe on the project.

1.4 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

1.4.1 M scel | aneous Pl astic Pipe and Fittings
Pol yvi nyl Chloride (PVC), pipe and fittings shall be handled and stored in
accordance with the nanufacturer's recommendations. Storage facilities
shall be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS

2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
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2.

2.

2.

to ASTM D 1784, C ass 12454B.
a. Pipe Less Than 100 mm Di aneter:

(1) Elastoneric-Gasket Joint: Pipe shall conformto dinensiona
requi renents of ASTM D 1785 Schedul e 40, with joints neeting the
requirenents of 1.03 MPa  working pressure, 1.38 MPa hydrostatic
test pressure, unless otherw se shown or specified, or it nay be
pi pe confornming to requirenments of ASTM D 2241, elastoneric joint,
with the foll owi ng applications:

Maxi mum Wor ki ng M ni nrum Hydrostatic
SDR Pressure Pressure
MPa MPa
26 0. 689 0.917
21 0. 827 1.103
17 1.034 1.379
13.5 1.379 1.834

(2) Solvent Cenment Joint: Pipe shall conformto dinensiona
requirenents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requirenents of 1.03 MPa working pressure and 1.38 MPa
hydrostatic test pressure.

b. Pipe 100 through 300 nm D aneter: Pipe, couplings and fittings
shal |l conformto AWM C900, C ass 150, Cl QD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

1.2 Ductile-1ron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 1.03 MPa, unless otherw se shown or specified. Pipe shall be
cenent-nortar lined in accordance with AWM Cl104. Linings shall be
standard. When installed underground, pipe shall be encased with 0.2 mm

t hi ck pol yethyl ene in accordance with AWM C105. Flanged ductile iron pipe
with threaded flanges shall be in accordance with AWM Cl115.

2 FI TTI NGS AND SPECI ALS
2.1 PVC Pi pe System

a. For pipe less than 100 mm dianeter; fittings for solvent cenent
jointing shall conformto ASTM D 2466 or ASTM D 2467; and fittings
for elastoneric-gasket joint pipe shall be iron conformng to AWM
C110 or AWM C111. Iron fittings and specials shall be
cement-nortar |ined (standard thickness) in accordance with AWM
C104.

b. For pipe 100 mm dianeter and larger, fittings and specials shal
be iron, bell end in accordance with AWM C110, 1.03 MPa pressure
rati ng unl ess ot herwi se shown or specified, except that profile of
bell may have special dinensions as required by the pipe
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manufacturer; or fittings and specials nmay be of the sane nmateria
as the pipe with elastoneric gaskets, all in confornance with AWM
C900. Iron fittings and specials shall be cenent-nortar |ined
(standard thickness) in accordance with AWM C104. Fittings shal
be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153

2.2.2 Ductile-1ron Pipe System

Fittings and specials shall be suitable for 1.03 MPa pressure rating,

unl ess otherwi se specified. Fittings and specials for nmechanical joint
pi pe shall conformto AWM Cl110. Fittings and specials for use with
push-on joint pipe shall conformto AWM C110 and AWM Cl111. Fittings and
specials for grooved and shoul dered end pi pe shall conformto AWM C606.
Fittings and specials shall be cenent-nortar |lined (standard thickness) in
accordance with AWM C104. Ductile iron conpact fittings shall conformto
AWM C153.

2.3 JANTS
2.3.1 Pl astic Pipe Jointing
2.3.1.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting Oficer

2.3.2 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111.

b. Push-on joints shall conformto AWM Cl111.

c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM C111.

2.3.3 | sol ation Joints

Isolation joints shall be installed between nonthreaded ferrous and
nonferrous netallic pipe, fittings and valves. |Isolation joints shal
consi st of a sandwi ch-type flange isolation gasket of the dielectric type,
i sol ati on washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter equal to the flange
outside diameter. Bolt isolation sleeves shall be full length. Units
shal |l be of a shape to prevent netal-to-netal contact of dissimlar

netal lic piping el ements.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, two gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.
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2.

2.

2.

2.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shal
consi st of gaskets and a housing in two or nore sections with the
necessary bolts and nuts.

4 VALVES
4.1 Check Val ves

Check val ves shall be designed for a mni numworking pressure of 1.03 MPa
or as indicated. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve. Valves shall open to pernmt flow when inlet
pressure is greater than the discharge pressure, and shall close tightly to
prevent return fl ow when di scharge pressure exceeds inlet pressure. The
size of the valve, working pressure, manufacturer's nane, initials, or
trademark shall be cast on the body of each valve. Valves 50 nm and

| arger shall be outside | ever and wei ght type.

a. Valves 50 nmm and snmaller shall be all bronze designed for screwed
fittings, and shall conformto MSS SP-80, O ass 150, Types 3 and 4
as suitable for the application.

b. Valves larger than 50 nm shall be iron body, bronze nounted,
shal | have flanged ends, and shall be the non-slamtype. Flanges
shall be the Oass 125 type confornmng to ASME B16. 1

.4.2 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |less than 1.03
MPa. Val ve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Valves smaller than 80 mm shall be all bronze and shall conform
to MBS SP-80, Type 1, Cass 150.

b. Valves 80 mm and |larger shall be iron body, bronze nounted, and
shal |l conformto AWM C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connecti ons.

C. Resilient-Seated Gate Valves: For valves 80 to 300 nm in size,
resilient-seated gate val ves shall conformto AWM C509

4.3 I ndi cator Post for Valves

Each val ve shown on the drawings with the designation "P.I.V." shall be
equi pped with indicator post conforming to the requirenents of NFPA 24.
Operation shall be by a wench which shall be attached to each post. All

"P.1.V." to be provided with tanper switches supervised back to fire alarm
panel .

5 VALVE BOXES
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Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninumthickness of metal shall be 5 mm Concrete boxes
shal |l be the standard product of a nanufacturer of precast concrete

equi pnrent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

2.6 VALVE PITS

Val ve pits shall be constructed at | ocations indicated or as required above
and in accordance with the details shown. Concrete shall have conpressive
strength of 21 MPa in accordance with Section 03300CAST-| N PLACE
STRUCTURAL CONCRETE

2.7 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 with val ve
opening at least 125 mm in dianeter and designed so that the flange at the
mai n val ve seat can be renmoved with the nmamin val ve seat apparatus renaining
intact, closed and reasonably tight against | eakage and with a breakabl e
val ve rod coupling and breakabl e fl ange connections |ocated no nore than
200 mm above the ground grade. Hydrants shall have a 150 nm bel
connection, two 65 mm hose connections and one 115 mm punper connection
Qutlets shall have Anerican National Standard fire-hose coupling threads.
Worki ng parts shall be bronze. Design, material, and worknanship shall be
equal to the |latest stock pattern ordinarily produced by the manufacturer
Hydrants shall be painted with 1 coat of red iron oxide, zinc oxide priner
conforming to SSPC Paint 25 and 2 finish coats of silicone al kyd pai nt
conforming to SSPC Paint 21, of the installation's standard colors or as
directed by the Contracting Oficer. Suitable bronze adapter for each
outlet, with caps, shall be furnished.

2.8 M SCELLANEQUS | TEMS
2.8.1 Service d anps

Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a gal vani zed mal | eabl e-i ron body with cadm um
plated straps and nuts. C anps shall have a rubber gasket cenented to the
body.

2.8.2 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, wi thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
femal e i ron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 1.375 MPa (200 psi).
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2.8.3 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nain
shal |l be the cast gray, ductile, or nalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi mum

wor ki ng pressure of 1.03 MPa. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and nechanical joints with gaskets shall be as
recomended by the manufacturer of the sleeve. Wen using grooved
nechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
encasi ng an el astonmeri c gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 67.8 Newt on
neters.

2.8.4 Servi ce Boxes
Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with
i dentifying covers.

2.8.5 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301
Hypochl orite, Calciumand Sodium AWM B300.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Cutting of Pipe
Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Squeeze type nechanical cutters shall not be used for ductile
i ron.

3.1.2 Adj acent Facilities

3.1.2.1 Sewer Lines
Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
3 m froma sewer except where the bottomof the water pipe will be at

| east 300 nm above the top of the sewer pipe, in which case the water pipe
shall not be laid closer horizontally than 1.8 m fromthe sewer. Were

SECTI ON 02510a Page 12



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

water lines cross under gravity-flow sewer |lines, the sewer pipe, for a

di stance of at least 3 m each side of the crossing, shall be fully encased
in concrete or shall be nade of pressure pipe with no joint |ocated within
900 mm horizontally of the crossing. Water lines shall in all cases cross
above sewage force mains or inverted siphons and shall be not |ess than 600
nm above the sewer main. Joints in the sewer main, closer horizontally
than 900 nm to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

3.1.2.3 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 300 mmshall be
mai nt ai ned bet ween pi pes.

3.1.2.4 Casi ng Pi pe

Wat er pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. \Where sleeves are required, in all other cases, the pipe sleeve
shall be steel, manufactured in accordance with AWM C200, ASTM A 36/ A 36M
with a minimumwall thickness of 7 mm A mninmmcl earance of at |east 50
nm between the inner wall of the sleeve and the maxi mum outsi de di aneter
of the sleeved pipe and joints shall be provided. Sand bedding or suitable
pi pe support shall be provided for the water pipe through the sl eeve.

3.1.2.5 Structures

Where water pipe is required to be installed within 1 m of existing
structures, the water pipe shall be sleeved as required in Paragraph
"Casing Pipe". The Contractor shall install the water pipe and sl eeve
ensuring that there will be no danage to the structures and no settl enent
or novenent of foundations or footings.

3.1.3 Joint Deflection
3.1.3.1 Al l owabl e for Reinforced Concrete Pipe

Maxi mum al | owabl e deflections froma straight line or grade, as required by
vertical curves, horizontal curves, or offsets, shall be 5 degrees for

rei nforced concrete pipe unless a | esser anmount is reconmended by the

manuf acturer. Long radius curves in reinforced concrete pipe shall be
formed by straight pipe in which spigot rings are placed on a bevel.

Slight deflections may be nade by straight pipe, provided that the nmaxi mum
j oint opening caused by such deflection does not exceed the nmaxi mum
recommended by the pipe manufacturer. Short radius curves and cl osures
shal |l be formed by shorter |engths of pipe, bevels, or fabricated specials
speci fi ed.

3.1.3.2 O fset for Flexible Plastic Pipe
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Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1.3.3 Al'l owabl e for Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. If the
al i gnment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in naking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomobdate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Pl astic Pipe Installation
PVC pi pe shall be installed in accordance with AWM M3.

3.1.4.2 Pi pi ng Connecti ons
Where connections are nade between new work and existing mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance with ACPPA
Wirk Practices.

3.1.4.3 Penetrations
Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cenment nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nmastic.

3.1.4.4 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in

SECTI ON 02510a Page 14



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.

3.

val ve pits.
1.5 Jointing
1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 100 mmdi aneter: Preforned rubber-ring gaskets for
el astoneri c-gasket joints shall be nade in accordance with ASTM F
477 and as specified. Pipe ends for push-on joints shall be
beveled to facilitate assenbly and marked to i ndicate when the
pipe is fully seated. The gasket shall be prelubricated to
prevent displacenent. The gasket and ring groove in the bell or
coupling shall match. The manufacturer of the pipe or fitting
shal | supply the el astonmeric gasket. Couplings shall be provided
with stops or centering rings to assure that the coupling is
centered on the joint. Solvent cenent joints shall use sockets
conformng to ASTM D 2467. The solvent cenent used shall neet the
requi renents of ASTM D 2564; the joint assenbly shall be nade in
accordance with ASTM D 2855 and the nmanufacturer's specific
reconmendat i ons.

b. Pipe 100 through 300 nm dianeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 100 nm dianeter with configuration
using el astoneric ring gasket.

3.1.5.2 Ductile-lron Pipe Requirenents

Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

.1.5.3 Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS.

.1.5.4 I solation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsulated in a field-poured coal-tar covering, with at least 3 M

t hi ckness of coal tar over all fitting surfaces.

.1.5.5 Transition Fittings

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to
wat er distribution lines to the connections with the building service at a
poi nt approxinmately 1.5 m outside the building where such building service

SECTI ON 02510a Page 15



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

exists. \Were building services are not installed, the Contractor shal
termnate the service lines approximately 1.5 m fromthe site of the
proposed building at a point designated by the Contracting Officer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents:

3.1.6.1 Service Lines Larger than 50 mm

Service lines larger than 50 mm shall be connected to the nain by a tapped
saddl e, tapping sleeve and val ve, service clanp or reducing tee, depending
on the nain dianeter and the service line dianmeter, and shall have a gate
valve. Lines 80 mm and |arger may use rubber-seated gate val ves.

3.1.6.2 Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systens for fire
protection shall be connected to the water distribution main in accordance
wi th NFPA 24,

3.1.7 Fi eld Coating and Lining of Pipe
3.1.8 Setting of Fire Hydrants, Valves and Val ve Boxes
3.1.8.1 Location of Fire Hydrants

Fire hydrants shall be l|ocated and installed as shown. Each hydrant shal
be connected to the main with a 150 nm branch line having at |east as nuch
cover as the distribution main. Hydrants shall be set plunmb with punper
nozzl e facing the roadway, with the center of the | owest outlet not |ess
than 450 nm above the finished surrounding grade, and the operating nut

not nmore than 1.2 m above the finished surrounding grade. Fire hydrants
designated on the drawings as |ow profile shall have the | owest outlet not

| ess than 450 mm above the finished surrounding grade, the top of the
hydrant not nmore than 600 nm above the finished surrounding grade. Except
wher e approved ot herwi se, the backfill around hydrants shall be thoroughly
conpacted to the finished grade inmmedi ately after installation to obtain
beneficial use of the hydrant as soon as practicable. The hydrant shall be
set upon a slab of concrete not |ess than 100 nm thick and 400 nm square.
Not less than 2 cubic nmeters of free-draining broken stone or gravel shal
be pl aced around and beneath the waste opening of dry barrel hydrants to
ensur e drai nage.

3.1.8.2 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plunmb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
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| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve box or pit to a distance of 1.2 m on all sides of the
box, or the undisturbed trench face if less than 1.2 m

3.1.8.3 Locati on of Service Boxes

VWhere water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |ocations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.9 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.10 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 100 mm in dianeter or |arger

and fire hydrants shall be provided with thrust restraints. Valves shal

be securely anchored or shall be provided with thrust restraints to prevent
novenent. Thrust restraints shall be either thrust blocks or, for

ductil e-iron pipes, restrained joints.

3.1.10. 1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than 14
MPa after 28 days. Blocking shall be placed between solid ground and the
hydrant or fitting to be anchored. Unless otherw se indicated or directed,
t he base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust bl ocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints will
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.10.2 Restrai ned Joints
For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.2 HYDROSTATI C TESTS
Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at
| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

3.2.1 Pressure Test
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After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled | eaving the joints exposed
for exam nation, the newy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 1.38 MPa. Water supply lines designated on the draw ngs
shal | be subjected for 1 hour to a hydrostatic pressure test of 1.38 Mra.
Each val ve shall be opened and cl osed several tinmes during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints showi ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective

pi pe, joints, fittings, hydrants and val ves di scovered i n consequence of
this pressure test shall be renpbved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requirenent for the joints to renmmin exposed for the hydrostatic tests may
be wai ved by the Contracting Oficer when one or nore of the follow ng
condi tions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require nmintaining barricades and wal kways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmamy request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conmply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
less than 1.38 MPa pressure. Water supply |ines designated on the

drawi ngs shall be subjected to a pressure equal to 1.38 Mra. Leakage is
defined as the quantity of water to be supplied into the newy laid pipe,
or any val ved or approved section, necessary to maintain pressure within
34.5 kPa of the specified | eakage test pressure after the pi pe has been
filled with water and the air expelled. Piping installation will not be
accepted i f | eakage exceeds the all owabl e | eakage which is determ ned by
the follow ng formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = Al owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
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t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

3.2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed

3.3 BACTERI AL DI SI NFECTI ON
3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted

wat erline shall be disinfected as prescribed by AWM C651. From severa
points in the unit, personnel fromthe Contractor's comrercial |aboratory
shal |l take at |east 3 water sanples fromdifferent points, approved by the
Contracting O ficer, in proper sterilized containers and performa
bacterial exanmi nation in accordance with state approved nmethods. The
commercial |aboratory shall be certified by the state's approving authority
for exam nation of potable water. The disinfection shall be repeated until
tests indicate the absence of pollution for at least 2 full days. The unit
will not be accepted until satisfactory bacteriol ogical results have been
obt ai ned.

3.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02531A

SANI TARY SEVERS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

ASTM C 828 (1998) LowPressure Air Test of Vitrified
d ay Pipe Lines

ASTM C 972 (2000) Conpression-Recovery of Tape Seal ant

ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension

ASTM D 624 (2000) Tear Strength of Conventiona
Vul cani zed Rubber and Thernopl astic
El ast oners

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2680 (1995a) Acryl oni tril e- But adi ene- St yr ene

(ABS) and Pol y(Vinyl Chloride) (PVC
Conposite Sewer Piping
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ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVQ
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside Dianeter

ASTM F 949 (2000) Poly(Vinyl Chloride) (PVO
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (2000) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 6 (1990) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

UBPPA UNI - B-9 (1990; Addenda 1994) Recommended
Per f ormance Specification for Polyvinyl
Chloride (PVC) Profile Vall Gavity Sewer
Pi pe and Fittings Based on Controlled
I nside Di aneter (Nom nal Pipe Sizes 4-48
i nch)

1.2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 1.5 m
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outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
additional cost to the Governnent. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting O ficer. Before, during, and after installation, plastic pipe
and fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astonmeric gaskets, and any simlar materials required to install the

pl astic pipe shall be stored in accordance with the nanufacturer's
recomendati on and shall be discarded if the storage period exceeds the
reconmended shelf life. Solvents in use shall be discarded when the
recomended pot |life is exceeded.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
Portl and Cenent;

Certificates of conpliance stating the type of cenent used in
manuf acture of precast nanhol es.

Joints
PART 2 PRODUCTS
2.1 Pl PE MATERI AL

2.1.1 Pl astic Pipe

2.1.1.1 PVC Pi pe

ASTM D 3034, Type PSMw th a naxi mum SDR of 35, Size 380 nm or less in
diameter. ASTMF 949 for corrugated sewer pipes with a snmooth interior
UBPPA UNI -B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with snmooth
interior, size 200 mm through 1200 mm dianeters. PVC shall be certified
by the compounder as neeting the requirenents of ASTM D 1784, cell d ass
12454B. The pipe stiffness shall be greater than or equal to 735/D for
cohesi onl ess material pipe trench backfills.

2.1.2 Ductile Iron Pipe
Pi pe shall conformto AWM C151 unl ess otherw se shown or specified.

2.1.3 Cast lron Soil Pipe
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Cast iron soil pipe shall conformto ASTM A 74, C ass SV, except where
Class XH is indicated.

.2 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirements specified bel ow

2.1 Fittings for Plastic Pipe

PVC conposite sewer pipe fittings shall conformto ASTM D 2680.

.2.1.1 Fittings for PVC Pipe

ASTM D 3034 for type PSM pipe. ASTMF 949 for corrugated sewer pipe with a
smooth interior. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer
pipe with snooth interior.

. 2.2 Fittings for Ductile Iron Pipe

Mechani cal fittings shall conformto AWM C110, rated for 1.03 Mra.

Push-on fittings shall conformto AWM C110 and AWM Cl111, rated for 1.03
MPa.

. 2.3 Fittings for Cast Iron Soil Pipe

ASTM A 74.

.3 JANTS

Joints installation shall conply with the manufacturer's instructions.
Fittings and gaskets utilized for waste drains or industrial waste |ines
shall be certified by the manufacturer as oil resistant.

. 3.1 Pl astic Pipe Jointing

Fl exi bl e plastic pipe (PVC or high density pol yethyl ene pi pe) gasketed
joints shall conformto ASTM D 3212.

. 3.2 Ductile Iron Pipe Jointing

Push-on joints shall conformto AWM Cl111. Mechanical joints shall conform
to AWM Cl111 as nodified by AWM C151. Flanged joints shall conformto
AWM C115.

. 3.3 Cast lron Soil Pipe Jointing

Rubber gaskets for conpression joints shall conformto ASTM C 564. Packi ng
material for caul ked joints shall be twisted jute or oakum tarred type, or
asphalt-saturated cellul ose-fiber. Joints for acid resisting cast iron
soi|l pipe shall be nade with acid resistant non-asbestos packing. The
packi ng shall not contain naterial which would affect adhesion of the joint

SECTI ON 02531a Page 6



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

sealing material to the pipe. Lead shall be suitable for caul ki ng of
joints.

.4 BRANCH CONNECTI ONS

Branch connections shall be nade by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for PVC conposite pipe shall conform
to Figure 2 of ASTM D 2680 and saddl es for PVC pipe shall conformto Table
4 of ASTM D 3034.

.5 FRAMES AND COVERS

Frames and covers shall be cast iron or ductile iron. Cast iron franes and
covers shall be as indicated or shall be of type suitable for the
application, circular, wthout vent holes. The franes and covers shal

have a combi ned wei ght of not |ess than 181. 4 kg. The word " Sewer"
shal | be stanped or cast into covers so that it is plainly visible.

.6 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
.6.1 Portl and Cenent

Portl and cenent shall conformto ASTM C 150, Type |l for concrete used in
concrete pipe, concrete pipe fittings, and nanhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
t hrust bl ocki ng.

.6.2 Port| and Cenent Concrete

Portl and cenment concrete shall conformto ASTM C 94/ C 94M conpressive
strength of 28 MPa at 28 days, except for concrete cradl e and encasenent
or concrete blocks for nmanhol es. Concrete used for cradl e and encasenent
shal | have a conpressive strength of 17 MPa mininum at 28 days. Concrete
in place shall be protected fromfreezing and nmoisture loss for 7 days.

.7 STRUCTURES
7.1 Precast Rei nforced Concrete Manhol e Secti ons

Precast reinforced concrete nanhol e sections shall conformto ASTM C 478,
except that portland cement shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these
types; or the use of external preforned rubber joint seals and extruded
rolls of rubber with mastic adhesive on one side.

PART 3 EXECUTI ON

1 | NSTALLATI ON

1.1 Adj acent Facilities

3.1.1.1 Wat er Lines
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3.

Where the location of the sewer is not clearly defined by dinensions on the
drawi ngs, the sewer shall not be closer horizontally than 3 m to a

wat er-supply main or service |line, except that where the bottom of the
water pipe will be at |east 300 nm above the top of the sewer pipe, the
hori zontal spacing nmay be a minimumof 2 m Where gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 3 m on each side
of the crossing shall be fully encased in concrete or shall be acceptable
pressure pipe with no joint closer horizontally than 1 m to the crossing.
The thickness of the concrete encasenent including that at the pipe joints
shall be not |ess than 100 mm

.1.1.2 Roads

Wat er pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. Where sleeves are required, in all other cases, the pipe sleeve
shal |l be as specified for stormdrains in Section 02630 STORM DRAI NAGE
SYSTEM A mininum cl earance of at |east 50 nmm between the inner wall of
the sl eeve and the nmaxi mum outside di ameter of the sleeved pipe and joints
shal | be provided. Sand beddi ng shall be provided for the water pipe

t hrough the sleeve. Sleeves of ferrous material shall be provided with the
corrosion protection as required for the conditions encountered at the site
of installation.

.1.1.3 Structural Foundati ons

VWhere sewer pipe is to be installed within 1 m of an existing or proposed
buil ding or structural foundation such as a retaining wall, control tower
footing, water tank footing, or any simlar structure, the sewer pipe shal
be sl eeved as specified above. Contractor shall ensure there is no danage
to these structures, and no settlenent or novenent of foundations or

footi ng.

1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous naterial

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the line and grade shown on the draw ngs. Pipe
shall be laid and centered so that the sewer has a uniforminvert.
As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, priners,
and adhesi ves shall be used as recomended by the pipe
manufacturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.

3.1. 2.1 Tr enches
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Trenches shall be kept free of water and as dry as possi bl e during bedding,
laying, and jointing and for as long a period as required. Wen work is
not in progress, open ends of pipe and fittings shall be satisfactorily
closed so that no trench water or other material will enter the pipe or
fittings.

3.1.2.2 Backfi |

As soon as possible after the joint is made, sufficient backfill material
shal | be placed along the pipe to prevent pipe novenent off line or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ul traviol et
l'i ght.

3.1.2. 3 W dth of Trench

If the maxi numwi dth of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,
i s exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
encasenment, or other bedding required to support the added | oad of the
backfill.

3.1.2.4 Jointing

Joints between different pipe naterials shall be nade as specified, using
approved jointing materials.

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and narked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Leakage Tests

Lines shall be tested for |eakage by | ow pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828. Low pressure
air testing for concrete pipes shall be as prescribed in ASTM C 828. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UN -B-6.
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tines prescribed in ASTM C 828 and ASTM C 924M after
consultation with the pipe manufacturer. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe novenent during testing, leaving the joints
uncovered to permt inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 600
mm or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be neasured using a suitable weir
or other device acceptable to the Contracting O ficer. Wen the
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3.

Contracting Oficer deternmines that infiltration cannot be properly tested,
an exfiltration test shall be nade by filling the line to be tested with
water so that a head of at | east 600 nm is provided above both the water
table and the top of the pipe at the upper end of the pipeline to be
tested. The filled line shall be allowed to stand until the pipe has
reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be re-established. The anmpunt of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shal |l not exceed 94 L per 1 mmdianeter per km of pipeline per day. Wen

| eakage exceeds the maxi num anmount specified, satisfactory correction shal
be made and retesting acconplished. Testing, correction, and retesting
shall be made at no additional cost to the Governnent.

.1.4 Test for Deflection

When flexible pipe is used, a deflection test shall be nade on the entire

I ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |oads. Deflection shal

be determ ned by use of a deflection device or by use of a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a

di anmeter, or minor dianeter as applicable, of 92.5 percent of the inside

di anmeter of the pipe. A tolerance of plus 0.5 percent will be permtted.
The ball, cylinder, or circular sections shall be of a honbgeneous nateria
t hroughout, shall have a density greater than 1.0 as related to water at
4.0 degrees C, and shall have a surface brinell hardness of not |ess than
150. The device shall be center bored and through bolted with a 6 mMm

m ni mum di aneter steel shaft having a yield strength of 480 MPa or nore,
with eyes at each end for attaching pulling cables. The eye shall be

sui tably backed with flange or heavy washer; a pull exerted on the opposite
end of the shaft shall produce conpression throughout the renote end of the
ball, cylinder or circular section. Circular sections shall be spaced so
that the distance fromthe external faces of the front and back sections
shal | equal or exceed the dianmeter of the circular section. Failure of the
ball, cylinder, or circular section to pass freely through a pipe run
either by being pulled through or by being flushed through with water

shal |l be cause for rejection of that run. Wen a deflection device is used
for the test inlieu of the ball, cylinder, or circular sections described,
such device shall be approved prior to use. The device shall be sensitive
to 1.0 percent of the diameter of the pipe being neasured and shall be
accurate to 1.0 percent of the indicated dinension. Installed pipe show ng
defl ections greater than 7.5 percent of the nornmal dianeter of the pipe, or
5 percent for RTRP and RPMP, shall be retested by a run fromthe opposite
direction. |If the retest also fails, the suspect pipe shall be replaced at
no cost to the Government.

.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3 | NSTALLATI ON OF WE BRANCHES
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We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wen the connecting pipe cannot be
adequat el y supported on undi sturbed earth or tanped backfill, the pipe
shal | be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction nethods or negligence by the Contractor shall be installed at
no additional cost to the Governnent. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable nethod consists of
renovi ng one pi pe section, breaking off the upper half of the bell of the
next |ower section and half of the running bell of we section. After

pl acing the new section, it shall be rotated so that the broken half of the
bell will be at the bottom The two joints shall then be nade with joint
packi ng and cenment nortar.

3.4 MANHOLE DETAI LS
3.4.1 CGeneral Requirenents

Manhol es shall be constructed of concrete, or precast concrete manhol e
sections. The invert channels shall be snmpboth and sem circular in shape
conforming to the inside of the adjacent sewer section. Changes in
direction of flow shall be made with a smooth curve of as large a radius as
the size of the manhole will permit. Changes in size and grade of the
channel s shall be nmamde gradually and evenly. The invert channels shall be
formed directly in the concrete of the manhol e base, or shall be built up
with brick and nortar, or shall be half tile laid in concrete, or shall be
constructed by laying full section sewer pipe through the manhol e and
breaking out the top half after the surrounding concrete has hardened.
Pi pe connections shall be nade to nanhol e using water stops, standard
Oring joints, special manhole coupling, or shall be made in accordance
with the manufacturer's recomendati on. The Contractor's proposed nethod
of connection, list of materials selected, and specials required, shall be
approved prior to installation. The floor of the manhol e outside the
channel s shall be smooth and shall slope toward the channels not |ess than
100 mm per neter nor nore than 200 nm per neter. Free drop inside the
manhol es shall not exceed 500 mm neasured fromthe invert of the inlet
pipe to the top of the floor of the manhol e outside the channels; drop
manhol es shall be constructed whenever the free drop woul d ot herw se be
greater than 500 nm

3.4.2 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmpboth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be snobothed to a uniformsurface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with nmastic
adhesi ve on one side.
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3.4.3 Setting of Franmes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade in paved areas or 50 mm higher than finished grade in
unpaved areas. Frane and cover assenblies shall be sealed to nanhol e
sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified.

3.4.4 Ext ernal Preforned Rubber Joint Seals

External preforned rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve shall nmeet the requirenments of ASTM D 412 and ASTM C 972 to
ensure conformance with paragraph Leakage Tests. The seal shall be

nmul ti-section with neoprene rubber top section and all | ower sections nade
of Ethylene Propylene Di Mnonmer (EPDM) rubber with a mni mumthickness of
1.5 mm Each unit shall consist of a top and a bottom section and shal
have nastic on the bottom of the bottom section and nastic on the top and
bottom of the top section. The nmastic shall be non-hardeni ng butyl rubber
seal ant and shall seal to the cone/top slab of the manhol e/catch basin and
over the lip of the casting. One unit shall seal a casting and up to siXx,
50 mm adjusting rings. The bottom section shall be 305 mm in height. A
152 mm high top section will cover up to two, 50 mmadjusting rings. A
305 mm high bottomsection will cover up to six, 50 mm adjusting rings.
Ext ensi on sections shall cover up to two nore adjusting rings. Each

ext ensi on shall overlap the bottom section by 50 nm and shall be
over | apped by the top section by 50 nm

3.5 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing nmanhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the nanhole. Holes for

t he new pi pe shall be of sufficient dianeter to allow packi ng cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di ameter of the pipe. Cutting the manhol e shall be done in a manner that
wi Il cause the | east damage to the walls.

3.6 BUI LDI NG CONNECTI ONS

Bui | di ng connections shall include the |ines to and connection with the
bui | di ng waste drai nage piping at a point approxinmately 1.5 m outside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall termnate the building connections
approxinately 1.5 m fromthe site of the building at a point and in a
manner desi gnat ed.

3.7 CLEANOQUTS AND OTHER APPURTENANCES
Cl eanouts and ot her appurtenances shall be installed where shown on the

drawi ngs or as directed by the Contracting Oficer, and shall conformto
the detail of the draw ngs.
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-- End of Section --
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SAVH- 02550
CEGS- 02555 (April 1989)
I ncl udes changes through Notice 5 (June 1995)
SECTI ON 02550

Bl TUM NOUS PAVEMENT
01/ 98

(Based on Modified State of Georgia Departnent of Transporation Specification
for Less Than 1,000 Tons)
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN ASSCOCI ATI ON OF STATE HI G-MWAY AND TRANSPORTATI ON OFFI Cl AL

(AASHTO
AASHTO T 201 (1980); Kinematic Viscosity of Asphalts
AASHTO T 202 (1980); Viscosity of Asphalts by Vacuum

Capillary Visconeter
1.2 DESCRI PTI ON OF WORK

The work specified herein conprises the construction of a bitum nous
paverent consisting of a graded aggregate base course, bitum nous prine
coat, bitum nous tack coat, and bitum nous surface course (central plant

hot m x). The subgrade for the base course shall be prepared in accordance
with Section 02300 EARTHWORK. The construction of the bitum nous pavenent
shall conformto the requirements of the "Departnent of Transportation
State of CGeorgia, Standard Specifications, Construction of Roads and
Bridges, 1993 Edition," except for the nodifications or additions specified
her ei n.

1.3 DEFI NI TI ONS

VWerever in the Department of Transportation, State of Georgia Standard
Specifications, hereinafter referred to in this section as the "Standard
Specifications," the following terns are used, the intent shall be
under st ood as foll ows:

"State" ----------------- U S. Gover nnment

"Departnent” ------------ Cor ps of Engineers, Party of the First Part
"Engi neer" -------------- Contracting O ficer, Corps of Engineers
"Proposal Form --------- CGeneral O auses, Special Causes or Technica

Speci fications
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1.4 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

*8

SD-01 Preconstruction Subnittals

Equi prent and Construction Operations; G, _RE. Mx Design Equiprment; G RE
ALE.

Li st of proposed equi pment to be used in performance of construction work,
i ncl udi ng descriptive data.

M x Design; G RE
At | east 10 days before it is to be used.
SD- 03 Product Data
Bi tum nous M xes; G REALE. Aggregates; G REALE. Mx Design; G REALE.
Notification upon selection of bitum nous material and aggregate sources.
SD- 04 Sanpl es
Bi tum nous Material; G RE
Bi tum nous nmaterial used in the job; finished pavenent sanples. Submt
sanmples in quantities as indicated for verification purposes, to be
performed by the CGovernnent.
SD- 06 Test Reports
Sanpling and Testing; C RE.
Calibration curves and related test results, prior to using the device or
equi prent being calibrated. Copies of field tests results within 24 hours
after the tests are perfornmed. Certified copies of test results, not |ess

than 30 days before material is required for the work.

Submit test results of sanples taken fromthe pavenment and from control
testi ng.

SD- 07 Certificates
Waybill's and Delivery Tickets; G RE.

Copi es of waybills and delivery tickets during the progress of the work.
Certified waybills and delivery tickets for all materials actually used.

1.5 QUALITY ASSURANCE
1.5.1 Quality Control

During construction an established systemof quality control shall be
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mai nt ai ned. To assure conpliance with contract requirenents and the
mai nt enance of records of all materials, equipnent and construction
operations, quality control shall include but not be limted to the
fol | owi ng:

Condi tion of existing surface

Gradation of aggregates

Percentage of fractured faces of aggregate
M x design properties - Marshall tests conplete
Saf ety requirenents

Grade control

Preparati on of bitum nous nixes

Density and thickness of conpacted m xture
Strai ght edge requirenents

Test of plant m xtures

Determ nation of quantities

Correction of defective pavenent

a. A copy of all records and test data required in this section and
the records of all corrective action taken shall be furnished the
Contracting O ficer.

b. Copies of specifications: During the performance of all work
covered in this section, the Contractor shall keep two copies of
the referenced "Standard Specifications" at the job site.

PART 2 PRODUCTS

2.

1 GENERAL

The work specified in this section is conprised of a bitumnm nous pavenent
consi sting of a graded aggregate base course, bitum nous prine coat,

bi tum nous tack coat, and bitum nous surface course (central plant hot
mx). Conmply with requirenents of Section 02300 EARTHWORK for base course
subgrade preparation. The construction of the bitun nous pavenment shall
conformto the requirenents of the "Departnment of Transportation, State of
Ceorgia, Standard Specifications, Construction of Roads and Bridges, 1993
Edition", except for the nodifications or additions as specified in this
secti on.

.2 MATERI ALS

Base for the paving shall be graded aggregate base course as shown on the
drawi ngs. The construction of the base course shall adhere to the

requi renents of Section 310 of the Standard Specifications. Coarse
aggregate shall be Class A, Goup Il. Aggregate drainage course shall
adhere to the requirements of Section 222 of the standard specifications.
Aggregat e drai nage course shall be Type | neeting the requirenents of
Secti on806. 01. Bi tum nous prine coat shall be applied in accordance with
Section 412 of the Standard Specifications. The prine coat shall be G ade
RC 30 or MC 30 or RC 70 or MC 70, applied at the rate of 7.8 to 13.7 m per
square nmeter. Enulsified asphalt may be used upon approval of the
Contracting O ficer.

2.1 Bi t um nous Tack Coat

If the prime coat is not fresh, clean, and free of traffic marks, a
bi tum nous tack coat shall be applied inmediately prior to application of
t he asphaltic concrete surface course. The tack coat shall be applied in
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accordance with Section 413 of the Standard Specifications using 3.1 to 5.9

m per square neter of enulsified asphalt Grade SS-1

be used upon approval of the Contracting O ficer.

2.2.2 Bi tum nous Plant M x Surface Course
Bi tum nous plant mx surface course(s) shal
Section 400 of the Standard Specifications using
"E' or "F" as listed below. M x designs shal
Contracting Oficer
par agraph "Est abl i shnent of Job-M x Formul a".

2.2.2.1 Conposition

Asphal tic Concrete

Coarse Aggregate Size

*Asphalt Cenent, Penetration

Type "E"
78 and screenings

G ade 85 - 100
2.2.2.2 Percent Passi ng by Wi ght

Type "E'
18.7 mm 100
12.5 mm 85 - 100
9.53 mMm 70 - 85
4.75 mm -
2.36 mm 44 - 48
0.30 mm 10 - 25
0. 075 mm 4 - 7

2.2.2.3 Addi ti onal Requirenents

Type "E'
Fl ow 8 - 16
M ni mum stability based on
50- bl ow Marshal | Test
(kg) 680
Tenmperature of mxture prior
to conpaction (degrees Q) 118 - 124
Percentage of voids in
m xture 4 - 5
Per cent age aggregate voids
filled with asphalt cenent 70 - 82

2.2.2.4

40 percent Size No. 78 Stone
60 percent Screenings

2.2.2.5 Approxi mate Job M x Asphaltic Concrete
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Per cent Passi ng

Si eve Size Type "E" Type "F"
18.7 mm 100 --
12.5 mm 98 100
9.53 mMm 82 Percent bitunen by 97
4.75 mm 62 wei ght of total 67
2.36 mm 45 m xture is 5.75 for 45
0.30 mMm 18 Type "E" and 6. 00 15
0.075 mMm 8 for Type "F" 6

*The Contractor has the option of using asphalt cenent meeting the
foll owi ng viscosity grade requirenents:

PROPERTI ES FOR PETROLEUM ASPHALT CEMENTS
Vi scosity G ade

AC- 20
M ni mum Maxi mum
Vi scosity, 60 degrees C, poises 2,000 + - 400
Viscosity, 135 degrees C, Cs 300 -
Penetration, 25 degrees C, 100g., 5 sec. 60 -
Flash Point, CCC, C 232 -
Solubility in trichlorethylene, % 99.0 -
Tests on Residue from Thinfilm Oven Test:
Vi scosity, 60 degrees C, poises - 10, 000
Ductility, 25 degrees C, 5cmper mn., cm 50 -
Spot Test Negati ve -
Ki nematic Viscosity AASHTO T 201
Absol ute Viscosity AASHTO T 202
PART 3 EXECUTI ON
3.1 TRI AL OPERATI ON
A trial operation of the bitum nous mxing plant will be required.

However, this requirement nay be waived by the Contracting Officer if the
Contractor obtains the bitum nous mxture froma plant that is already in
operation and producing a mxture neeting these specifications. The waiver
wi Il be based on the Contractor furnishing plant records verifying that the
test requirements listed bel ow are being net.

3.1.1 Bat chi ng, M xing and Testi ng
Not |l ess than 2 days prior to commencenent of paving, a test of the
bat ching and ni xi ng plant shall be made in order to check operationa
efficiency. The number of full scale bituni nous batches required will be
determ ned by the Contracting Officer. Al of these batches will be wasted
or used for purposes other than paving covered by these specifications.

The following are tests to be performed on each test batch:
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3.

Conput ati on of theoretical specific gravity

M x tenperature

One extraction (bitunen content and sieve anal ysis of extracted
aggr egat e)

One set of Marshall speci nens* (set of three)

(*Tenperature of mxtures imediately prior to conpaction shall be 120
degrees C, plus or minus 2.7 degrees.)

Performthe followi ng tests on each of the three Marshall specinens:

Stability
Fl ow
Unit weight

Percent voids total m x
Percent voids filled

1.2 Hot Bin Proportioning

Before the "trial operation" begins, the Contractor will "charge" the
separate hot bins of each size aggregate through the rescreening plant at
the Mxing Plant in the manner the Contractor proposes to use during paving
operations. A sieve analysis will be nade on each hot bin to deternine
proportions which will produce a conbi ned gradation confornmng to the
job-mx formula. This process should be repeated a nmini mum of three sets
on each hot bin to check the consistency of the rescreening plant and the
aggregates for conformance to the job-mx forrmula. Al |abor and
facilities shall be provided by the Contractor and the testing will be
under the supervision of the Contracting Oficer.

Results of tests shall be conpared to test results fromthe approved
job-mx formula for conmpliance. Necessary adjustnents, corrections, etc.
will be nade at this time. The entire cost of the "trial operation,"”

i ncludi ng | abor, equiprment, materials, and testing facilities will be at

t he expense of the Contractor w thout any additional cost to the CGovernnent.

.2 ESTABLI SHVENT OF JOB-M X FORVULA | NCLUDI NG SAMPLI NG AND TESTI NG

The bitum nous plant mx surface course (hot plant nix) shall be applied in
accordance with the Standard Specifications using asphaltic concrete Type E
for roads and streets and Type "F" for POV parking | ots and entrance drives
connect ed thereto.

2.1 Est abl i shnent

VWen the estimted quantity of bitum nous pavenent mixture is greater than
272.16 netric tons but |ess than 907.18 netric tons the job-mx formula
together with all pertinent |aboratory and field test data shall be

furni shed the Contracting O ficer for review and approval at |east 45 days
prior to begi nning paving operations. Sinultaneously, the same job-m X
formula and test data together with sufficient sized sanples and source of
materials shall be furnished the Contracting Oficer for review and check
testing by the Government.

. 2.2 Sanpl i ng and Testi ng

The above nentioned sanples and test data concerning the satisfactoriness
of all materials in the mxture to be used in this work, including the
Marshal | test properties, shall be furnished for approval by the
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Contracting O ficer as specified above, except for small projects where the
plant mixture is 272.16 netric tons and | ess as specified below The
Contracting Officer's laboratory will notify the Contracting Oficer of the
sati sfactoriness of the proposed m x design prior to the Contractor

begi nni ng pl acenent of pavenent. The Contractor shall performthe
necessary density tests of the conpacted base course and the conpacted

bi tum nous surface course as directed at no additional cost to the

Gover nment .

VWhen the estimated quantity of bitum nous plant mixture is |less than 300
tons, manufacturers' certificates of conpliance for the materials, job-mx
formula, and copies of tests of the bitum nous plant m xture furnished for
the project shall be acceptable in Iieu of actual field and | aboratory
testing by the Governnment as descri bed above, excluding sanpling and
testing required for job quality control during construction as specified
herei nafter in paragraph TESTI NG

3.3 SAMPLI NG PAVEMENTS AND M XTURES

Sanpl es of finished paverment, including sanples that span the | ongitudina
joint, shall be obtained by the Contractor. Sizes of sanples shall be
adequate to determ ne conformance to density, thickness, and ot her
specified requirenents. Tests shall be the responsibility of the
Contractor. The Contractor shall furnish a power saw or core drill and

| abor for cutting sanples, and shall backfill the holes with fresh paving
m xture thoroughly conpacted to the finished surface and grade. Sanples
shal |l be taken at start of paving operations and at intervals throughout
pavi ng operations as directed. Sanples of plant m xtures shall also be
taken fromthe truck and tested by the Contractor to determ ne confornance
to specified pavenent test properties, bitunmen content, and gradation
requi renents. Wen possible, the finished pavenent sanple shall be | ocated
in the paved area representative of the plant m xture previously sanpl ed
fromthe truck.

3.3.1 Conpaction of Pavenent

The bitum nous plant mx shall be conpacted to a density of at |east 95
percent of the |aboratory density, as determ ned by the Marshall nethod of
test specified herein.

3.4 TESTI NG

Tests shall be required of sanples taken fromthe pavenent as specified
above in paragraph SAMPLI NG PAVEMENTS AND M XTURES, and for control testing
as specified below Al test reports will be nmaintained by the Contractor
Quality Control Team Any test that fails to neet the specified

requi renents shall be inmediately reported to the Contracting Officer with
their reconmended corrective action. In addition and under the direction
of the Contractor Quality Control Team duplicate sanples* of the

mat eri al s, pavenent m xtures, and paverment sanples* representing 10 percent
of the sanples used for job control shall be shipped by the Contractor at
his own expense to the Contracting Officer's testing Laboratory referenced
herei nbefore. The testing of these 10 percent control sanples for
verification purposes will be performed by the Governnent at no cost to the
Contractor.

(*A 11.5 kg bag sanple of the plant m xture and conpani on set of three
paverment cores shall be considered as one sanple.)
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3.4.1 Control Testing

Li sted bel ow are the m ni mum nunber and types of field tests required for
job control. The frequency of tests will be increased as ordered by the
Contracting O ficer in the event proper control of the bitum nous plant and
pl aci ng operation are not being maintained with the m ni rum nunber of tests
speci fi ed.

Type of Test Nunber of Tests
Stability, flow, unit weight, Deternmine fromset of three Marshall*
percent voids, total nix, and speci mens prepared fromeach 4 hours
percent voids filled. of plant operation
I n-place density and thickness From set (three sawed or cored sanpl es)

for each 4 hours of plant operation
one- hal f should be obtained at joints

Extractions (D 2172) 2 per day
Si eve anal ysis (C 136) 1 per shi pnent

Percent age of fractured faces of
aggregat e 1 per shi pnent

(*Mechani cal Marshall hamrer nmay be used, provided it is periodically
cal i brated against the results obtained by the hand hanmer.)

3.4.2 Addi ti onal Tests for Dryer-Drum M xi ng Process
For a period of 2 days and within 1 hour of the start of the mixing
operations, the Contractor shall sanple and performtests as follows in

addition to the normal tests specified above.

One set of Marshall specinens
One 9 kg bag of mixture for extractions

-- End of Section --
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SECTI ON 02556

GAS DI STRI BUTI ON SYSTEM
10/ 98

PART 1  GENERAL

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN GAS ASSCOCI ATI ON (AGA)

AGA Manual (1994; addendal/correction Jan 1996) A G A
Pl astic Pipe Manual for Gas Service

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI B109. 2 (1992) Di aphragm Type Gas Di spl acenent
Meters (500 Cubic Feet per Hour Capacity
and Over)

AMERI CAN PETROLEUM | NSTI TUTE (API)
APl Spec 5L (1995; Errata Dec 1997) Line Pipe

APl Spec 6D (1994; Supple 1 June 1996; Supple 2 Dec,
1997) Pipeline Valves (Gate, Plug, Ball,
and Check Val ves)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 181/ A 181M (1995b) Carbon Steel Forgings, for
CGener al - Pur pose Pi pi ng

ASTM D 2513 (1998) Thernopl astic Gas Pressure Pipe,
Tubing, and Fittings

ASTM D 2517 (1994) Reinforced Epoxy Resin Gas Pressure
Pi pe and Fittings

ASTM D 2683 (1995) Socket-Type Pol yethyl ene Fittings
for Qutside Dianmeter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

ASTM D 3261 (1999) Butt Heat Fusion Pol yethyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)
Pl astic Pipe and Tubi ng

ASTM D 3308 (1997) PTFE Resin- Ski ved Tape

ASTM D 3350 (1998a) Pol yet hyl ene Pl astics Pi pe and
Fittings Materials
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AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)

ASME B16.5 (1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 9 (1993) Factory-MVade Wought Stee
Buttwel di ng Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 34 (1997) Valves - Flanged, Threaded, and
Wel di ng End

ASME B16. 40 (1985; R 1994) Manual ly QOperated

Ther nopl astic Gas Shutoffs and Valves in
Gas Distribution Systens

ASME B31.8 (1995) Gas Transmi ssion and Distribution
Pi pi ng Systemns

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1

- Basic Coverage
CODE OF FEDERAL REGULATI ONS ( CFR)

49 CFR 192 Transportation of Natural and Ot her Gas by
Pi peline: M ninum Federal Safety Standards

COWVERCI AL | TEM DESCRI PTI ON ( Cl D)
CID A-A-2962 (Rev A) Enamel, Al kyd (Metric)
FEDERAL SPECI FI CATI ONS ( FS)

FS TT-E-2784 (Rev A) Enanel (Acrylic-Emulsion, Exterior
@ oss and Sem gl oss) (Metric)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MSS SP- 25 (1998) Standard Marki ng System for Val ves,
Fittings, Flanges and Uni ons

NACE | NTERNATI ONAL ( NACE)
NACE RP0185 (1996) Extruded, Polyolefin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe

NACE RP0274 (1998) Hi gh Voltage Electrical Inspection
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of Pipeline Coatings Prior to Installation
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Primer (Wthout Lead
and Chronmate Pignents)

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6/ NACE 3 (1994) Commercial Blast O eaning
SSPC SP 7/ NACE 4 (1994) Brush-Of Blast C eaning

UNDERWRI TERS LABORATORI ES (UL)

UL Gas&O | Dir (1996; Supple) Gas and G| Equi prent
Directory

1.2 SUBM TTALS

Covernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 02 Shop Drawi ngs

Pi pe, Fittings, and Associated Materials; G REAE

Drawi ngs shall contain conplete schematic and pipi ng di agramnms
and any other details required to denmpnstrate that the system has
been coordinated and will properly function as a unit. Draw ngs
shal | show proposed | ayout and anchorage of the system and
appurtenances, and equi pment relationship to other parts of the
wor k i ncluding cl earances for mmintenance and operation.

SD- 03 Product Data

Material s and Equi pment; G REAE

A complete Iist of equipnent and materials, including
manuf acturer's descriptive and technical literature, performance
charts and curves, catalog cuts, and installation instructions,
i ncluding, but not linted to the foll ow ng:

a. Dielectric Unions and Fl ange Kits.

b. Meters.

c. Pressure Reducing Val ves.

d. Regulators.

e. FEarthquake Actuated Automatic Gas Shutoff System
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f. Emergency Gas Supply Connection.
Spare Parts Data; G RE

Spare parts lists for each different itemof material and
equi prent specified, after approval of the detail draw ngs and not
later than six nonths prior to the date of beneficial occupancy.
The data shall include a conplete list of parts and supplies, with
current unit prices and source of supply.

Connections to Existing Lines; G RE

Notification of the Contractor's schedul e and proceedures for
nmaki ng connections to existing gas lines, at least 10 days in
advance.
Vel ding Steel Piping; G RE

A copy of qualified welding procedures along with a |ist of
nanes and identification synbols of performance qualified welders
and wel di ng operators.
Joi nting Pol yethyl ene Piping; G RE

A copy of qualified jointing procedures, training procedures,
qualifications of trainer, and training test results for joiners
and i nspectors.
Connecti on and Abandonnent Plan; G RE

A copy of procedures for gas line tie in, hot taps,
abandonnent/renoval or denolition, purging, and plugging as
applicable in accordance with ASME B31. 8.

SD-07 Certificates

Uility Wrk; G RE

Certification fromthe Operating Agency/Utility Conmpany that
work for which the Uility is responsible has been conpl et ed.

Training; G RE

A copy of each inspector's and jointer's training certificate
with respective test results.

SD-10 Operation and Mai ntenance Data
Gas Distribution System G RE

Si x copies, in booklet formand i ndexed, of site specific
natural gas operation and mai ntenance manual for each gas
di stribution systemincluding system operation, system
mai nt enance, equi pnent operation, and equi prent mai nt enance
manual s descri bed below. |f operation and mai nt enance nmanual s are
provided in a common volune, they shall be clearly differentiated
and separately indexed.

The System Operation Manual shall include but not be limted to
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the foll ow ng:

a. Mps showi ng piping layout and | ocations of all system
val ves and gas |ine markers.

b. Step-by-step procedures required for systemstartup
operation, and shutdown. System conponents and equi prent shall be
i ndexed to the gas nmaps.

c. Isolation procedures and val ve operations to shut down or
i sol ate each section of the system Valves and other system
conponents shall be indexed to the gas naps.

d. Descriptions of Site Specific Standard Operation
Procedures includi ng permanent and tenporary pipe repair
procedures, systemrestart and test procedures for placing
repaired lines back in service, and procedures for abandoni ng gas
pi pi ng and system conponents.

e. Descriptions of Energency Procedures including:
i sol ati on procedures including required valve operations wth
val ve |l ocations indexed to gas map, recomrended energency
equi prent, checklist for nmjor emergencies and procedures for
connecti ng energency gas supply.

The Equi pnent Operation Manual shall include, but not be limted
to, detail draw ngs, equiprment data, and manufacturer supplied
operation manuals for all equi pnment, valves and system conponents.

The System Mai ntenance Manual s shall include, but not be limted
to:

a. Mintenance check list for entire gas distribution system

b. Descriptions of site specific standard mai nt enance
procedures.

c. Mintenance procedures for installed cathodic protection
syst ens.

d. Piping layout, equiprment |ayout, and control diagranms of
the systens as installed.

e. ldentification of pipe materials and nanufacturer by
| ocation, pipe repair procedures, and jointing procedures at
transitions to other piping materials or piping fromdifferent
manuf act urer.

The Equi pnent Mai ntenance Manual s shall include but not be
limted to the foll ow ng:

a. ldentification of valves and other equi pnment by
mat eri al s, manufacturer, vendor identification and | ocation

b. Mai ntenance procedures and recommended nmi nt enance too
kits for all valves and equi pnent.

c. Recomended repair nethods, either field repair, factory
repair, or whole-itemreplacenment for each val ve conponent or
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pi ece of equi pnment or conponent item

d. Routine maintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide.

1.3  CGENERAL REQUI REMENTS
1.3.1 Wel di ng Steel Piping

Wl di ng and nondestructive testing procedures for pressure piping are
specified in Section 05093 WELDI NG PRESSURE PI PI NG  Structural nenbers
shal |l be welded in accordance with Section 05090 WELDI NG, STRUCTURAL.

1.3.2 Joi nting Pol yet hyl ene Pi pi ng

Pi pi ng shall be joined by performance qualified joiners using qualified
procedures in accordance with AGA Manual. Manufacturer's prequalified
joining procedures shall be used. Joints shall be inspected by an

i nspector qualified in the joining procedures being used and in accordance
with AGA Manual. Joiners and inspectors shall be qualified at the jobsite
by a person who has been trained and certified by the nmanufacturer of the
pipe, to train and qualify joiners and inspectors in each joining procedure
to be used on the job. Training shall include use of equipmnent,

expl anation of the procedure, and successfully nmaking joints which pass
tests specified in AGA Manual. The Contracting O ficer shall be notified
at least 24 hours in advance of the date to qualify joiners and inspectors.

1.3.3 St andard Products

Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Asbestos or products containing asbestos shall not
be used. Equi pnent shall be supported by a service organization that is,
in the opinion of the Contracting O ficer, reasonably convenient to the
site. Valves, flanges, and fittings shall be marked in accordance with MS
SP- 25.

1.3.4 Verification of Dimensions
The Contractor shall beconme fanmiliar with all details of the work, verify
all dinmensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work.

1.3.5 Handl i ng
Pi pe and components shall be handl ed carefully to ensure a sound, undanaged
condition. Particular care shall be taken not to danmge pi pe coating. No
pi pe or material of any kind shall be placed inside another pipe or fitting
after the coating has been applied, except as specified in paragraph
| NSTALLATION. Plastic pipe shall be handled in conformance with AGA Manual

PART 2 PRODUCTS

2.1 PI PE, FITTINGS, AND ASSOCI ATED MATERI ALS

2.1.1 St eel Pipe, Above G ade

Steel pipe shall conformto ASTM A 53, Grade A or B, Type E or S, Schedul e
40; or APl Spec 5L seanless or electric resistance wel ded, Schedul e 40,
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bl ack steel pipe as specified in ASME B31.8. Furnace buttwel ded pi pe nay
be used in sizes 40 nm and smaller.

2.1.2 Smal | Fittings
Fittings 40 mm and snaller shall conformto ASME B16. 11

2.1.3 Fittings, 50 mm and Larger
Pi pe flanges and flanged fittings including bolts, nuts, and bolt patterns
shall be in accordance with ASME B16.5, Class 150. Buttweld fittings shal
be in accordance with ASME B16.9. Wl d neck flanges shall be used.

2.1. 4 St eel Forged Branch Connecti ons
Connections shall conformto ASTM A 181/ A 181M d ass 60, carbon steel

2.1.5 Fl ange Gaskets
Gaskets shall be non-asbestos conmpressed naterial in accordance with ASME
B16.21, 1.6 mm mininumthickness, full face or self-centering flat ring
type. The gaskets shall contain aramd fibers bonded with nitrile
but adi ene rubber (NBR), or glass fibers bonded with
pol ytetrafl uoroet hyl ene, suitable for maxi num 315 degrees C service and
neeting applicable requirenents of ASME B31l. 8.

2.1.6 Pi pe Threads
Pi pe threads shall conformto ASME Bl1.20. 1.

2.1.7 Pol yet hyl ene Pi pe, Tubing, Fittings and Joints
Pol yet hyl ene pipe, tubing, fittings and joints shall conformto ASTM D 3350
and ASTM D 2513, pipe designations PE 2406 and PE 3408, rated SDR 11 or
| ess, as specified in ASME B31.8. Pipe sections shall be marked as
requi red by ASTM D 2513. Butt fittings shall conformto ASTM D 3261 and
socket fittings shall conformto ASTM D 2683. Fittings shall match the
service rating of the pipe.

2.1.8 Seal ants for Steel Pipe Threaded Joints

2.1.8.1 Seal i ng Conpound

Joi nt sealing conpound shall be as listed in UL Gas& | Dir, Cass 20 or
| ess.

2.1.8.2 Tape
Pol yt etraf | uoroet hyl ene tape shall conformto ASTM D 3308.
2.1.9 I dentification

Pi pe flow marki ngs and netal tags for each valve, nmeter, and regul ator
shal |l be provided as required by the Contracting O ficer

2.1.10 Insulating Joint Materials
Insulating joint materials shall be provided between flanged or threaded

metal lic pipe systems where shown to isolate galvanic or electrolytic
action.
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2.1.10.1 Thr eaded Joints

Joints for threaded pipe shall be steel body nut type dielectric type
unions with insul ati ng gaskets.

2.1.10.2 Fl anged Joints

Joints for flanged pipe shall consist of full face sandw ch-type flange
i nsul ati ng gasket of the dielectric type, insulating sleeves for flange
bolts and insul ati ng washers for flange nuts.

2.1.11 Gas Transition Fittings

Gas transition fittings shall be manufactured steel fittings approved for
jointing steel and polyethyl ene pipe. Approved transition fittings are
those that conformto AGA Manual requirenents for transition fittings.

2.2 VALVES
Val ves shall be suitable for shutoff or isolation service and shall conform
to the foll ow ng:

2.2.1 St eel Val ves

Steel valves 40 mm and snaller installed underground shall conformto ASME
B16. 34, carbon steel, socket weld ends, with square wench operator
adaptor. Steel valves 40 mmand smaller installed aboveground shal
conformto ASME B16. 34, carbon steel, socket weld or threaded ends with
handwheel or wrench operator. Steel valves 50 nmand |arger installed
underground shall conformto APl Spec 6D, carbon steel, buttweld ends,
Class 150 with square wench operator adaptor. Steel valves 50 nm and

| arger installed aboveground shall conformto APl Spec 6D, carbon steel
buttwel d or flanged ends, C ass 150 wi th handwheel or w ench operator

2.2.2 Steel Valve Operators

Val ves 200 nm and | arger shall be provided with worm or spur gear
operators, totally enclosed, grease packed, and seal ed. The operators
shal | have Open and Cl osed stops and position indicators. Locking feature
shal | be provided where indicated. Werever the |ubricant connections are
not conveniently accessible, suitable extensions for the application of

| ubricant shall be provided. Valves shall be provided with |ubricant
conpati ble with gas service.

2.2.3 Pol yet hyl ene Val ves

Pol yet hyl ene val ves shall conformto ASME B16.40. Polyethyl ene valves, in
sizes 15 nmto 150 nm shall be used with pol yethylene distribution and
service lines, in lieu of steel valves, for underground installation only.

2.3 PRESSURE REGULATORS
Regul ators shall have ferrous bodies, shall provide backfl ow and vacuum
protection, and shall be designed to nmeet the pressure, |oad and other
service conditions.

2.3.1 Gas Main Regul ators

Pressure regulators for main distribution Iines, supplied froma source of
gas which is at a higher pressure than the nmaxi mum al | owabl e operati ng
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pressure for the system and shall be equipped with pressure regul ating
devi ces of adequate capacity. 1In addition to the pressure regul ating
devices, a suitable nethod shall be provided to prevent overpressuring of
the systemin accordance with ASME B31.8. Suitable protective devices are
as follows:

a. Spring-loaded relief valve neeting the provisions of ASVE BPV VIII
Div 1.

b. Pilot-loaded back pressure regul ator used as relief valve, so
designed that failure of the pilot systemw || cause the regul ator to open

c. Wight-loaded relief valves.

d. Mnitoring regulator installed in series with the primary pressure
regul at or.

e. Series regulator installed upstreamfromthe primary regul ator
set to limt the pressure on the inlet of the primary regul ator
continuously to the naxi mum al | owabl e operati ng pressure of the system or
| ess.

f. Automatic shutoff device installed in series with the prinmary
regul ator, set to shut off when the pressure on the distribution system
reaches the maxi mum al | owabl e operating pressure of the system or |ess.
This device shall remain closed until nanually reset.

g. Spring-loaded, diaphragmtype relief valves.

2.3.2 Service Line Regulators

Pressure regulators for individual service lines shall have ferrous bodies.
Regul at or shall be capabl e of reducing distribution |ine pressure to

pressures required for users. Regulators shall be provided where gas will
be distributed at pressures in excess of 2.5 kPa. Pressure relief shall be
set at a lower pressure than woul d cause unsafe operati on of any connected
user. Regulators for liquified petroleumgas shall be adjusted to 2.5 to 3
kPa Pressure relief for liquified petroleumgas shall be set at 4 kPa.
Regul ator shall have single port with orifice dianeter no greater than that
recommended by the manufacturer for the maxi num gas pressure at the
regul ator inlet. Regulator valve vent shall be of resilient materials
designed to withstand fl ow conditions when pressed agai nst the val ve port.
Regul at or shall be capabl e of regul ating downstream pressure within limts
of accuracy and shall be capable of Iimting the buil dup of pressure under
no-flow conditions to 50 percent or |ess of the discharge pressure
mai nt ai ned under flow conditions. Regulator shall have a self contained
service regul ator. Regul ator pipe connections shall not exceed 50 mm si ze.

2.4  METERS

Meters shall conformto ANSI B109. 2; except that nmeters must first neet the
standards of Ft. Gllem Meters shall be pedestal nounted and be provided
with a strainer imediately upstream Meters shall be provided with
over-pressure protection as specified in ASVME B31.8. Meters shall be
suitable for accurately neasuring and handling gas at pressures,
tenperatures, and flow rates indicated. Meters shall have a pul se switch
initiator capable of operating up to speeds of 500 pul ses per mnute with

no fal se pulses and shall require no field adjustnents. |Initiators shal
provi de the maxi mum nunmber of pul ses up to 500 per minute that is
obt ai nabl e fromthe manufacturer. It shall provide not |ess than one pul se

per 2.83 cubic neter of gas.
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2.5 EARTHQUAKE ACTUATED AUTOVATI C GAS SHUTOFF SYSTEM
Eart hquake Actuated Automatic Gas Shut of f devi ces shall conformto ASCE
(Anerican Society of Civil Engineers)published guidelines and shall be
listed by the State of California, Division of the State Architect as being
tested and in conformance with specified requirenents. The system shal
safely interrupt the flow of gas to the building due to strong ground
shaki ng of an eart hquake.

2.6 EMERGENCY GAS SUPPLY CONNECTI ON
The emergency gas supply connection shall consist of piping (sane size as
service line) and accessories that will enable a portable, conmercial-sized
gas cylinder systemto be connected to the gas piping system This
connection shall be capped to prevent gas |eakage with a | ockabl e nanual
val ve located to be capable of shutting off flow The entire assenbly
shoul d be contained in a weatherproof, |ockable box. The box shall contain
permanently installed witten instructions stating the type and pressure of
the gas allowed to be connected to the line. The instructions shall also
i ndi cate and provide specific instruction for testing of the integrity of
the building's gas systemwith an inert gas before the fuel gas connection
is made. A subplate shall be provided in the box that is required to be
unbolted to gain access to the connection. The subplate shall contain a
war ni ng regardi ng the potential consequences of using gas other than that
specified or of failing to test systemintegrity before hooking up
energency fuel supply.

2.7 PROTECTI VE COVERI NG MATERI ALS

Conti nuously extruded pol yet hyl ene and adhesi ve coating systemmaterial s
shal | conformto NACE RP0185, Type A

2.8 TELEMETERI NG OR RECORDI NG GAUGES
Each distribution system supplied by nore than one district pressure
regul ating station shall be equipped with telenetering or recording
pressure gauges to indicate the gas pressure in the district line.

PART 3 EXECUTI ON
3.1 EXCAVATI ON AND BACKFI LLI NG

Eart hwork shall be as specified in Section 02316 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2 GAS MAI NS

Pi pe for gas mains shall be steel above ground pol yet hyl ene bel ow ground.
Steel pipe and fittings shall be coated with protective covering as

speci fied. Polyethylene or fiberglass nains shall not be installed
abovegr ound.

3.3 SERVI CE LINES AND EMERGENCY GAS SUPPLY CONNECTI ON
Service lines shall be constructed of materials specified for gas mains and
shall extend froma gas main to and including the point of delivery. The
point of delivery is the service regul ator shutoff valve. The service
lines shall be connected to the gas nains as indicated. Were indicated,
service line shall be provided with an isolation valve of the same size as
the service line. The service lines shall be as short and as straight as
practicabl e between the point of delivery and the gas main and shall not be
bent or curved laterally unless necessary to avoid obstructions or
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otherwi se pernmitted. Service lines shall be laid with as few joints as
practicabl e using standard | engths of pipe. Shorter |engths shall be used
only for closures.

3.3.1 Emer gency Gas Supply Connecti on
An aboveground | ocked, val ved and capped energency gas supply connection
shal | be provided downstream of the pressure regulator. The connection
shal |l be | ocated outside of the building within 300 mm of the exterior wal
and installed in a weat herproof box which is munted on the exterior wall
and clearly marked with an appropriate nmetal sign nmounted on wall above.

3.4  WORKMANSHI P AND DEFECTS

Pi pe, tubing, and fittings shall be clear and free of cutting burrs and
defects in structure or threading and shall be thoroughly brushed and bl own
free of chips and scale. Defective pipe, tubing, or fittings shall be

repl aced and shall not be repaired.

3.5 PROTECTI VE COVERI NG
3.5.1 Protective Covering for Underground Steel Pipe

Except as otherw se specified, protective coverings shall be applied
nmechanically in a factory or field plant especially equipped for the
purpose. Valves and fittings that cannot be coated and w apped
nmechani cal ly shall have the protective covering applied by hand, preferably
at the plant that applies the covering to the pipe. Joints shall be coated
and wapped by hand. Hand coating and w appi ng shall be done in a nmanner
and with materials that will produce a covering equal in thickness to that
of the covering applied nmechanically.

3.5.1.1 Ther nopl astic Resin Coating System

The coating systemshall conformto NACE RP0185, Type A. The exterior of
the pipe shall be cleaned to a comrercial grade blast cleaning finish in
accordance with SSPC SP 6/ NACE 3. Adhesive conpound shall be applied to
the pipe. Imrediately after the adhesive is applied, a seam ess tube of
pol yet hyl ene shall be extruded over the adhesive to produce a bonded

seam ess coating. The nom nal thickness of the pipe coating system shal
be 0.25 mm (10 mls) (plus or mnus 10 percent) of adhesive and 1.0 mm (40
mls) (plus or mnus 10 percent) of pol yethylene for pipes up to 400 mmin
di anmeter.

a. Heat shrinkabl e polyethyl ene sl eeves.
b. Polyvinyl chloride pressure-sensitive adhesive tape.
c. High density pol yethyl ene/ bitum nous rubber compound tape.

The coating systemshall be inspected for holes, voids, cracks, and ot her
damage during installation

3.5.1.2 I nspection of Pipe Coatings

Any danmage to the protective covering during transit and handling shall be
repaired before installation. After field coating and wappi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current set at a value in accordance with NACE RP0274 using
a full-ring, spring-type coil electrode. The holiday detector shall be
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equi pped with a bell, buzzer, or other type of audible signal which sounds
when a holiday is detected. Al holidays in the protective covering shal

be repaired i nmedi ately upon detection. The Contracting O ficer reserves

the right to inspect and deternine the suitability of the detector. Labor
mat eri al s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor

3.5.2 Protective Covering for Aboveground Piping Systemns

Fi ni sh painting shall conformto the applicable paragraphs of Section 09900
PAI NTI NG, CGENERAL and as fol |l ows:

3.5.2.1 Ferrous Surfaces Above G ade

Shop primed surfaces shall be touched up with ferrous netal primer sane
type paint as the shop primer. Surfaces that have not been shop primed
shal | be sol vent-cl eaned in accordance with SSPC SP 1. Surfaces that
contain |loose rust, loose nmll scale, and other foreign substances shall be
nmechani cal | y cl eaned by power wire brushing in accordance with SSPC SP 3 or
brush-of f bl ast cleaned in accordance with SSPC SP 7/ NACE 4 and prined with
ferrous metal prinmer in accordance with SSPC Paint 25. Prined surfaces
shall be finished with two coats of exterior alkyd paint conformng to CID
A- A-2962 Type I, Cass A G ade B

3.5.2.2 Nonf errous Surfaces
Nonf errous surfaces shall not be painted.

3.5.3 Protective Covering for Piping in Val ve Boxes and Manhol es

Pi pi ng in val ve boxes or manhol es shall receive protective coating as
speci fied for underground steel pipe.

3.6 | NSTALLATI ON
Gas distribution system and equi pnent shall be installed in conformance
wi th the manufacturer's recommendati ons and applicabl e sections of ASME
B31.8, AGA Manual and 49 CFR 192. Abandoni ng existing gas piping shall be
done in accordance with ASME B31.8. Pipe shall be cut w thout danmmging the
pi pe. Unless otherw se authorized, cutting shall be done by an approved
type of mechanical cutter. Weel cutters shall be used where practicable.
On steel pipe 150 mrmand | arger, an approved gas-cutting-and-beveling
machi ne may be used. Cutting of plastic pipe shall be in accordance with
AGA Manual. Valve installation in plastic pipe shall be designed to
protect the plastic pipe against excessive torsional or shearing | oads when
the valve is operated and fromother stresses which nmay be exerted through
t he val ve or val ve box.

3.6.1 Installing Pipe Underground

Gas nmains and service lines shall be graded as indicated. Joints in stee
pi pe shall be wel ded except as otherwi se permitted for installation of

val ves. Mains shall have 600 nmm mi ni mum cover; service |lines shall have

485 mm mi ni mum cover; and both mains and service |lines shall be placed on

firmy conpacted select material for the full Iength. \Where indicated, the
mai n shall be encased, bridged, or designed to withstand any antici pated
external |oads as specified in ASVME B31.8. The encasenent naterial shal

be standard wei ght black steel pipe with a protective coating as specified.
The pipe shall be separated fromthe casing by insulating spacers and
seal ed at the ends with casing bushings. Trench shall be excavated bel ow
pi pe grade, bedded with bank sand, and conpacted to provide full-length
bearing. Laying the pipe on blocks to produce uniformgrade will not be

SECTI ON 02556 Page 14 (Revised by Amendnent No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

permtted. The pipe shall be clean inside before it is lowered into the
trench and shall be kept free of water, soil, and all other foreign matter
that m ght damage or obstruct the operation of the valves, regul ators,
neters, or other equipnment. Wen work is not in progress, open ends of
pi pe or fittings shall be securely closed by expandabl e plugs or other
suitable neans. Mnor changes in line or gradient of pipe that can be
acconpl i shed through the natural flexibility of the pipe material without
produci ng pernanent deformati on and without overstressing joints nay be
made when approved. Changes in |line or gradient that exceed the
[imtations specified shall be nade with fittings. Wen cathodic
protection is furnished, electrically insulated joints or flanges shall be
provi ded. Wen polyethylene piping is installed underground, foil backed
nmagnetic tape or tracer wire shall be placed above the pipe to permt
locating with a magnetic detector. After laying of pipe and testing,
trench shall be backfilled in accordance with Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS.

3.6.2 Installing Pipe Aboveground

Aboveground pi ping shall be protected against dirt and other foreign matter
as specified for underground piping. Joints in steel pipe shall be wel ded;
however, joints in pipe 40 mm n dianmeter and smaller may be threaded,;
joints may al so be threaded to accommpdate the installation of valves.

Fl anges shall be of the weld neck type to match wall thickness of pipe.

3.7 PI PE JO NTS

Pipe joints shall be designed and installed to effectively sustain the
| ongi tudi nal pullout forces caused by the contraction of piping or
superinposed | oads.

3.7.1 Threaded Steel Joints Above G ade

Threaded joints in steel pipe shall have tapered threads evenly cut and
shall be nade with UL approved graphite joint sealing conpound for gas
service or polytetrafluoroethylene tape applied to the male threads only.
Caul ki ng of threaded joints to stop or prevent |leaks will not be permtted.

3.7.2 VWl ded Steel Joints

Gas pi pe weldments shall be as indicated. Changes in direction of piping
shall be nade with welding fittings only; mtering or notching pipe to form
el bows and tees or other simlar type construction will not be permtted.
Branch connection nay be made with either wel ding tees or forged branch
outlet fittings. Branch outlet fittings shall be forged, flared for

i mprovenent of flow where attached to the run, and reinforced agai nst
external strains. Beveling, alignment, heat treatment, and inspection of
wel d shall conformto ASME B31.8. Weld defects shall be renpved and
repairs made to the weld, or the weld joints shall be entirely renoved and
rewel ded. After filler netal has been renoved fromits original package,
it shall be protected or stored so that its characteristics or welding
properties are not affected adversely. Electrodes that have been wetted or
have | ost any of their coating shall not be used.

3.7.3 Pol yet hyl ene Pi pe Jointing Procedures
Joi nting procedures shall conformto AGA Manual. Indiscrimnate heat

fusion joining of plastic pipe or fittings nade fromdifferent polyethylene
resins by classification or by manufacturer shall be avoided if other
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alternative joining procedures are available. |f heat fusion joining of

di ssimlar polyethylenes is required, special procedures are required. The
nmet hod of heat fusion joining dissimlar polyethylene resins shall be
tested in accordance with paragraph TESTS, subparagraph Destructive Tests
of Plastic Pipe Joints.

3.7. 4 Connecti ons Between Metallic and Plastic Piping

Connections shall be nmade only outside, underground,at the tap of the main
and above ground at the anode-less neter riser, with approved transition
fittings.

3.8 VALVE BOXES

Val ve boxes of cast iron not less than 4.7 mmthick shall be installed at
each underground val ve except where concrete or other type of housing is

i ndi cated. Val ve boxes shall be provided with | ocking covers that require
a special wench for removal. Wench shall be furnished for each box. The
word "gas" shall be cast in the box cover. Wen the valve is located in a
roadway, the valve box shall be protected by a suitable concrete slab at

| east 1 square neter. VWhen in a sidewal k, the top of the box shall be in
a concrete slab 600 nm square and set flush with the sidewal k. Boxes
shal | be adjustable extension type with screw or slide-type adjustnents.
Val ve boxes shall be separately supported, not resting on the pipe, so that
no traffic | oads can be transmtted to the pipe. Valves shall only be

| ocated in val ve boxes or inside of buildings.

3.9 DRI PS
Drips shall be installed at |ocations where indicated. Drips shall conform
to the details shown or nay be commercial units of approved type and
capacity. A blow off pipe 32 nm or larger shall be connected to each
drip at its |owest point and shall extend to or near the ground surface at
a convenient |ocation away fromtraffic. Discharge for each drip term na
(outlet) shall be provided with a reducing fitting, a plug valve, and a 15
mm nipple turned down. The discharge termnal (outlet) shall be inside a
length of 300 mmthick and 1 m square, with concrete bottomto contain
liquids and a connection to renmove |iquids for disposal,and closed at the
ground surface with a suitable replacenent cover.

3.10 PRESSURE REGULATOR | NSTALLATI ON

3.10.1 Main Distribution Line Regulators
Pressure regulators shall be installed where showmn. A valve shall be
installed on each side of the regulator for isolating the regulator for
mai nt enance. A bypass line with bypass valves or 3 way val ves and an
overpressurization pressure regul ating device shall be provided.
Regul ators and val ves shall be installed in rectangular reinforced concrete
boxes. Boxes shall be | arge enough so that all required equi pnent can be
properly installed, operated, and naintai ned. Sidewalls shall extend above
ground line. The boxes shall be provided with steel door covers wth
| ocki ng provisions and 100 mm di aneter vents. One key or other unl ocking
device shall be furnished with each cover. D scharge stacks, vents, or
outlet ports of all pressure relief devices shall be |ocated where gas can
be di scharged into the atnmobsphere wi thout undue hazard. Stacks and vents
shal |l be provided with fittings to preclude entry of water

3.10.2 Service Line Regul ators

A shutoff valve, meter set assenbly, and service regul ator shall be
installed on the service line outside the building, 450 nmm above the ground
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3.

on the riser. An insulating joint shall be installed on the inlet side of
the nmeter set assenbly and service regulator and shall be constructed to
prevent flow of electrical current. A 10 nmtapped fitting equipped with a
plug shall be provided on both sides of the service regulator for
installation of pressure gauges for adjusting the regulator. All service
regul ator vents and relief vents shall termnate in the outside air in rain
and insect resistant fittings. The open end of the vent shall be |ocated
where gas can escape freely into the atnosphere, away from any openi ngs
into the building and above areas subject to fl ooding.

11 METER | NSTALLATI ON

Meters shall be installed in accordance with ASME B31.8. Permanent gas
neters shall be installed with provisions for isolation and renoval for
calibration and mai ntenance, and shall be suitable for operation in
conjunction with an energy nonitoring and control system

.12 CONNECTI ONS TO EXI STI NG LI NES

Connecti ons between new work and existing gas |ines, where required, shal
be made in accordance with ASME B31.8, using proper fittings to suit the
actual conditions. Wen connections are nade by tapping into a gas main
the connecting fittings shall be the same size as the pipe being connected.

.12.1 Connection to Governnent Omed/ Operated Gas Lines

The Contractor shall provide connections to the existing gas lines in
accordance with approved procedures. Deactivation of any portion of the
exi sting systemshall only be done at the valve |ocation shown on the
drawi ngs. Reactivation of any existing gas lines will only be done by the
Government. The Contractor's Connection and Abandonment Pl an shall be
subm tted and approved prior to naking any connections to existing gas
lines. This plan shall include the Operating Agency's required procedures
whi ch may be obtained fromFort Gllem The Contractor shall notify the
Contracting Officer, in witing, 10 days before connections to existing
lines are to be made.

a. |If facilities are abandoned in place, they shall be physically
di sconnected fromthe piping system The open ends of all abandoned
facilities shall be purged, capped, plugged or otherw se effectively
seal ed. Abandonnment shall not be conpleted until it has been determn ned
that the volume of gas or liquid hydrocarbons contained within the
abandoned section poses no potential hazard. Air or inert gas may be used
for purging, or the facility may be filled with water or other inert
material. |If air is used for purging, the Contractor shall ensure that a
conbustible mxture is not present after purging.

b. When a mmin is abandoned, together with the service lines
connected to it, only the customer's end of such service lines is required
to be sealed as stipul ated above.

c. Service lines abandoned fromthe active nains shall be
di sconnected as close to the main as practicable.

d. Al valves left in the abandoned segnent shall be cl osed.
e. Al abovegrade valves, risers, and vault and val ve box covers
shall be removed. Vault and val ve box voids shall be filled with suitable

conpact ed backfill material

13 CATHODI C PROTECTI ON
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Cat hodic protection shall be provided for all netallic gas piping installed
underground and shall be installed as specified in Section 13110CATHODI C
PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE) . The design presented on the Contract
drawi ngs i s non-ferrous (polyethylene).

3.14  TESTS

3.14.1 Destructive Tests of Plastic Pipe Joints
Each day, prior to making pol yethyl ene heat fusion joints or fiberglass
adhesive joints, a joint of each size and type to be installed that day
shal | be nade by each person perfornming joining of plastic pipe that day
and destructively tested. At |east 3 longitudinal straps shall be cut from
each joint. Each strap shall be visually exam ned, shall not contain voids
or discontinuities on the cut surfaces of the joint area, and shall be
deformed by bending, torque, or inpact, and if failure occurs, it must not
initiate in the joint area. If a joint fails the visual or defornation
test, the qualified joiner who made that joint shall not make further field
joints in plastic pipe on this job until that person has been retrai ned and
requalified. The results of the destructive tests shall be recorded to
include the date and tine of the tests, size and type of the joints,
anbi ent conditions, fusion iron tenmperature and names of inspectors and
j oiners.

3.14.2 Pressure and Leak Tests
The system of gas mains and service lines shall be tested after
construction and before being placed in service using air as the test
medi um The normal operating pressure for the systemis 172 kPA. The test
pressure is per AGA. Prior to testing the system the interior shall be
bl own out, cleaned and cleared of all foreign materials. Al neters,
regul ators, and controls shall be renpved before bl owi ng out and cl eaning
and reinstalled after clearing of all foreign materials. Testing of gas
mai ns and service |lines shall be done with due regard for the safety of
enpl oyees and the public during the test. Persons not working on the test
operations shall be kept out of the testing area while testing is
proceedi ng. The test shall be nade on the systemas a whole or on sections
that can be isolated. Joints in sections shall be tested prior to
backfilling when trenches nust be backfilled before the conpletion of other
pi peline sections. The test shall continue for at |east 24 hours fromthe
time of the initial readings to the final readings of pressure and
tenperature. The initial test readings of the instrunent shall not be made
for at |least 1 hour after the pipe has been subjected to the full test
pressure, and neither the initial nor final readings shall be made at tinmes
of rapid changes in atnospheric conditions. The tenperatures shall be
representative of the actual trench conditions. There shall be no
i ndi cation of reduction of pressure during the test after corrections have
been nade for changes in atnospheric conditions in conformty with the
relationship T(1)P(2)=T(2)P(1), in which T and P denote absol ute
tenperature and pressure, respectively, and the nunbers denote initial and
final readings. During the test, the entire systemshall be conpletely
i solated fromall conpressors and other sources of air pressure. Each
joint shall be tested by neans of soap and water or an equival ent
nonfl anmabl e sol ution prior to backfilling or concealing any work. The
testing instrunents shall be approved by the Contracting Oficer. Al
| abor, materials and equi pnent for conducting the tests shall be furnished
by the Contractor and shall be subject to inspection at all tines during
the tests. The Contractor shall mmintain safety precautions for air
pressure testing at all tinmes during the tests.
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-- End of Section --
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SECTI ON 02630A
STORM DRAI NACE SYSTEM
03/ 00

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

ACl | NTERNATI ONAL (ACl)
ACl 346/ 346R (1990) Standard Specification for
Cast-in-Place Nonreinforced Concrete Pipe

and Recommendati ons

AVERI CAN ASSCOCI ATI ON OF STATE H GAVWAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO

AASHTO HB- 16 (1996) Standard Specifications for Hi ghway
Bri dges

AASHTO M 190 (1995) Bitum nous Coated Corrugated Metal
Cul vert Pipe and Pipe Arches

AASHTO M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

AASHTO M 243 (1996) Field Applied Coating of Corrugated
Metal Structural Plate for Pipe,
Pi pe- Arches, and Arches

ASTM A 48M (1994 el) Gray Iron Castings (Metric)

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 716 (1995) Ductile Iron Culvert Pipe

ASTM A 760/ A 760M (1997) Corrugated Steel Pipe,
Metal lic-Coated for Sewers and Drains

ASTM A 798/ A 798M (1997a) Installing Factory-Made Corrugated
Steel Pipe for Sewers and O her
Appl i cations

ASTM A 849 (1997) Post-Applied Coatings, Pavings, and
Li nings for Corrugated Steel Sewer and
Dr ai nage Pi pe

ASTM B 26/ B 26M (1998) Al um num Al |l oy Sand Casti ngs
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ASTM C 14M (1999) Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric)

ASTM C 32 (1999el ) Sewer and Manhol e Brick (Made
fromd ay or Shale)

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry
Units Made from O ay or Shal e)

ASTM C 76M (1999a) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 139 (1999) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 425 (1998b) Conpression Joints for Vitrified
Clay Pipe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 655 (1995a) Rei nforced Concrete D Load
Culvert, Storm Drain, and Sewer Pipe

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewer s

ASTM C 828 (1998) Low Pressure Air Test of Vitrified

Cl ay Pi pe Lines

ASTM C 850 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewers with Less Than 2 Ft. of Cover
Subj ected to H ghway Loadi ngs

ASTM C 923 (1998) Resilient Connectors Between
Rei nf orced Concrete Manhol e Structures,
Pi pes and Materials

ASTM C 1103M (1994) Joint Acceptance Testing of
Install ed Precast Concrete Pipe Sewer
Lines (Metric)

ASTM D 1056 (1998) Flexible Cellular Materials -
Sponge or Expanded Rubber

ASTM D 1171 (1994) Rubber Deterioration - Surface
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Ozone Cracking Qutdoors or Chanber
(Triangul ar Speci nmens)

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 1751 (1999) Preforned Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Compounds

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2321 (1989; R 1995) Underground | nstallation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2922 (1996el ) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 3034 (1998) Type PSM Pol y(Vi nyl Chloride) (PVQ

Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 679 (1995) Pol y(Vinyl Chloride) (PVC
Large-Di ameter Plastic Gravity Sewer Pipe
and Fittings

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile

Gravity Sewer Pipe and Fittings Based on
Control | ed I nside D aneter
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ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe

ASTM F 1417 (1992; R 1998) Installation Acceptance of
Plastic Gavity Sewer Lines Using
Low Pressure Air

1.2 MEASUREMENT AND PAYMENT
1.2.1 Rock Excavati on

Rock excavation shall be neasured and paid for by the number of cubic neters
of acceptably excavated rock material. The material shall be neasured in
pl ace, but volune shall be based on a trench wi dth 300 mm wi der than
outside dianeter of pipe for pipes 300 mmin dianeter or less, and a
maxi mum wi dth of 400 mm greater than the outside dianmeter of the pipe for
pi pes over 300 nm in diameter. The neasurenent shall include all rock
excavation to a depth 150 mm bel ow t he bottom of pipe. For manhol es and
ot her appurtenances, volunes of rock excavation shall be conputed on the
basis of 300 mm outside of the wall lines of the structures and 150 mm
bel ow t he bottom of structures. Paynent for rock excavation will include
all necessary drilling and all incidentals necessary to excavate and
di spose of the rock. Backfill replacing rock excavation will not be paid
for separately, but will be included in the unit price for rock excavation

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
*8
SD- 03 Product Data

Pl aci ng Pipe; G REAE

Printed copies of the manufacturer's recomrendations for
installation procedures of the material being placed, prior to
installation.

SD- 04 Sanpl es
Pi pe for Culverts and Storm Drains
Sanples of the followi ng materials, before work is started.
SD-07 Certificates
Resin Certification
Pi pel i ne Testing
Hydrostatic Test on Watertight Joints
Determ nation of Density
Frame and Cover for Gratings
Certified copies of test reports denopnstrating confornmance to
appl i cabl e pi pe specifications, before pipe is installed.

Certification on the ability of frane and cover or gratings to
carry the inmposed |live | oad.
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1.4  DELIVERY, STORAGE, AND HANDLI NG
1.4.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a nminimumof handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astomeric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the nmanufacturer's reconmendati ons
and shall be discarded if the storage period exceeds the recomended shelf
life. Solvents in use shall be discarded when the reconmended pot life is
exceeded.

1.4.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenents specified.

2.1.1 Concrete Pipe
ASTM C 76M, Cass Ill D Load.
2.1.1.1 Nonr ei nforced Pipe (Use only for pipes 250 mm and snal | er)
ASTM C 14M, d ass 2.
2.1.1.2 Cast-In-Place Nonreinforced Conduit
ACl 346/ 346R, except that testing shall be the responsibility of and at the
expense of the Contractor. 1In the case of other conflicts between AC
346/ 346R and proj ect specifications, requirenments of ACl 346/ 346R shal
govern.
2.1.2 Corrugated Steel Pipe
ASTM A 760/ A 760M zinc or alum num (Type 2) coated pipe of either
a. Type Il pipe with annular 68 by 13 mm corrugations.
b. Type IIR pipe with helical 19 by 19 by 190 nm corrugations.
2.1.2.1 Ful Iy Bitum nous Coated, Fully Paved

AASHTO M 190 Type D and ASTM A 760/ A 760M zi nc or al um num (Type 2) coated
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Type |l  pipe with annular 68 by 13 mm corrugations.
2.1.2.2 Concret e-Li ned

ASTM A 760/ A 760M zi nc coated Type | corrugated steel pipe with annul ar 68
by 13 mm corrugations and a concrete lining in accordance with ASTM A 849.

2.1.3 Ductile Iron Cul vert Pipe
ASTM A 716.
2.1. 4 PVC Pi pe (Use only for pipes 250 mm and snal | er)

The pipe manufacturer's resin certification, indicating the cel
classification of PVC used to manufacture the pipe, shall be submtted
prior to installation of the pipe.

2.1.4.1 Type PSM PVC Pi pe

ASTM D 3034, Type PSM maxi mum SDR 35, produced from PVC certified by the
conpounder as neeting the requirenents of ASTM D 1784, mininum cell class
12454-B

2.1.4.2 Profile PVC Pipe

ASTM F 794, Series 46, produced from PVC certified by the conpounder as
nmeeting the requirements of ASTM D 1784, m nimum cell class 12454-B

2.1.4.3 Snoot h Wal |l PVC Pi pe

ASTM F 679 produced fromPVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mninumcell class 12454-B

2.2 DRAI NAGE STRUCTURES
2.2.1 Precast Rei nforced Concrete Box

For hi ghway | oadings with 600 mm of cover or nore or subjected to dead
| oad only, ASTM C 789; for less than 600 nm of cover subjected to hi ghway
| oadi ng, ASTM C 850

2.3 M SCELLANEQUS NATERI ALS
2.3.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents for 24 MPa concrete under Section 03300 CAST-I| N PLACE
STRUCTURAL CONCRETE. The concrete m xture shall have air content by vol une
of concrete, based on neasurenents made i nmedi ately after discharge from
the mxer, of 5 to 7 percent when maxi mum si ze of coarse aggregate exceeds
37.5 mm Air content shall be deternmined in accordance with ASTM C 231
The concrete covering over steel reinforcing shall not be |less than 25 mm
thick for covers and not less than 40 mm thick for walls and fl ooring.
Concrete covering deposited directly against the ground shall have a

t hi ckness of at |least 75 mm between steel and ground. Expansion-joint
filler material shall conformto ASTM D 1751, or ASTM D 1752, or shall be
resin-inpregnated fiberboard conformng to the physical requirenents of
ASTM D 1752.
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2.3.2 Mort ar

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
maxi mum pl acenent tine shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water

shall be clean and free of harnful acids, alkalies, and organic inpurities.
The nortar shall be used within 30 nminutes after the ingredients are m xed

with water. The inside of the joint shall be w ped clean and fini shed
snooth. The nortar head on the outside shall be protected fromair and sun

with a proper covering until satisfactorily cured.

2.3.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto ASTM C 139, not nore than
200 mm thick, not less than 200 mm |ong, and of such shape that joints
can be seal ed effectively and bonded with cement nortar.

2.3. 4 Brick

Brick shall conformto ASTM C 62, G ade SW ASTM C 55, Grade S-1 or S-11;
or ASTM C 32, Grade Ms. Mrtar for jointing and plastering shall consi st
of one part portland cement and two parts fine sand. Line nay be added to
the nortar in a quantity not nore than 25 percent of the volune of cenent.
The joints shall be filled conpletely and shall be snmooth and free from
surplus nmortar on the inside of the structure. Brick structures shall be
pl astered with 10 nm of nmortar over the entire outside surface of the

wal I's. For square or rectangul ar structures, brick shall be laid in
stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radially with every sixth course a
stretcher course.

2.3.5 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete nmanhol es shall conformto ASTM C 478M . Joints
bet ween precast concrete risers and tops shall be nmade with flexible

wat erti ght, rubber-type gaskets neeting the requirenents of paragraph

JO NTS.

2.3.6 Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M, d ass
35B; cast ductile iron, ASTM A 536, G ade 65-45-12; or cast alum num ASTM
B 26/ B 26M All oy 356.016. Weight, shape, size, and waterway openings for
grates and curb inlets shall be as indicated on the plans.

2.3.7 Joints
2.3.7.1 Fl exi bl e Watertight Joints

a. Mterials: Flexible watertight joints shall be made with plastic

or rubber-type gaskets for concrete pipe. The design of joints

and the physical requirenments for plastic gaskets shall conformto

AASHTO M 198, and rubber-type gaskets shall conformto ASTM C 443M .
Factory-fabricated resilient joint materials shall conformto

ASTM C 425. Gaskets shall have not nore than one

factory-fabricated splice, except that two factory-fabricated

splices of the rubber-type gasket are permitted if the nom na
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di ameter of the pipe being gasketed exceeds 1.35 m

b. Test Requirements: Watertight joints shall be tested and shal
nmeet test requirements of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conply with the oil resistant gasket
requi renents of ASTM C 443M Certified copies of test results
shal |l be delivered to the Contracting Oficer before gaskets or
jointing materials are installed. Alternate types of watertight
joint may be furnished, if specifically approved.

2.3.7.2 Ext ernal Seal i ng Bands
Requi renents for external sealing bands shall conformto ASTM C 877M
2.3.7.3 Fl exi bl e Watertight, Gasketed Joints

a. Gaskets: \Wien infiltration or exfiltration is a concern for
pi pe |ines, the couplings nay be required to have gaskets. The

cl osed-cel |l expanded rubber gaskets shall be a continuous band
approxinately 178 mm wi de and approxi nately 10 nm thick, neeting
t he requirenents of ASTM D 1056, Type 2 Al, and shall have a
quality retention rating of not less than 70 percent when tested
for weather resistance by ozone chanber exposure, Method B of ASTM
D 1171. Rubber Oring gaskets shall be 21 mm in dianeter for
pi pe dianmeters of 914 mm or smaller and 22 nm in dianeter for

| arger pipe having 13 mm deep end corrugation. Rubber Oring
gaskets shall be 35 nm in dianeter for pipe having 25 mm deep
end corrugations. O-rings shall neet the requirenents of AASHTO M
198 or ASTM C 443. Flexible plastic gaskets shall conformto

requi renents of AASHTO M 198, Type B

b. Connecting Bands: Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and
lugs as indicated or where not indicated as specified in the
appl i cabl e standards or specifications for the pipe. Exterior
rivet heads in the |ongitudi nal seam under the connecting band
shall be countersunk or the rivets shall be omitted and the seam
wel ded. Watertight joints shall be tested and shall neet the test
requi renents of paragraph HYDROSTATI C TEST ON WATERTI GHT JO NTS.

2.3.7.4 PVC Pl astic Pipes
Joints shall be solvent cement or elastoneric gasket type in accordance
with the specification for the pipe and as reconmended by the pipe
manuf act urer.

2.3.7.5 Snmooth Wall PE Pl astic Pipe

Pi pe shall be joined using butt fusion nethod as reconmmended by the pipe
manuf act urer.

2.3.7.6 Ductile Iron Pipe
Couplings and fittings shall be as recommended by the pi pe nanufacturer
2.4  MANHOLE STEPS

See Federal Specification RR-F-621C, Figure 19.
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2.5 DOWNSPQUT BOOTS W TH CLEANCUT TEE AND PLUG

Boots used to connect exterior downspouts to the stormdrai nage system
shal |l be of gray cast iron conformng to ASTM A 48M, O ass 30B or 35B
Shape and size shall be as indicated.

2.6 RESI LI ENT CONNECTORS

Fl exi bl e, watertight connectors used for connecting pipe to manhol es and
inlets shall conformto ASTM C 923.

2.7 HYDROSTATI C TEST ON WATERTI GHT JA NTS
2.7.1 Concrete, and PVC

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanmple
joint fails because of faulty design or worknanship, an additional sanple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextrene tenperatures which night adversely
af fect the perfornmance of such materials. Performance requirenents for
joints in reinforced and nonrei nforced concrete pipe shall conformto
AASHTO M 198 or ASTM C 443M Test requirenents for joints in PVC PE
pl astic pipe shall conformto ASTM D 3212.

2.7.2 Corrugated Steel and Al um num Pi pe

A hydrostatic test shall be made on the watertight joint systemor coupling
band type proposed. The nmoment strength required of the joint is expressed
as 15 percent of the cal cul ated nmonent capacity of the pipe on a transverse
section renote fromthe joint by the AASHTO HB-16 (Division |1, Section
26). The pipe shall be supported for the hydrostatic test with the joint

| ocated at the point which devel ops 15 percent of the noment capacity of

t he pi pe based on the allowable span in neters for the pipe flow ng ful

or 54,233 Newton neters, whichever is |less. Performance requirenents
shall be net at an internal hydrostatic pressure of 69 kPa for a 10 m nute
peri od for both annular corrugated netal pipe and helical corrugated netal
pipe with factory reforned ends.

PART 3 EXECUTI ON

3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities

Systens" and the requirenments specified bel ow
3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire |l ength of the pipe.

3.2.1 Concrete Pipe Requirenents
When no bedding class is specified or detailed on the draw ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to

conformto the [ owest one-half of the outside portion of circular pipe for
the entire length of the pipe. Wen necessary, the bedding shall be
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tanped. Bell holes and depressions for joints shall be not nore than the
| ength, depth, and width required for properly making the particular type
of joint.

3.2.2 Corrugated Metal Pipe

Beddi ng for corrugated netal pipe shall be in accordance with ASTM A 798/ A
798M |

3.2.3 Ductile Iron Pipe
Beddi ng for ductile iron pipe shall be as shown on the draw ngs.
3.2. 4 Pl astic Pipe

Beddi ng for PVC pipe shall neet the requirements of ASTM D 2321. Beddi ng,
haunchi ng, and initial backfill shall be either Class IB or Il material

3.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequat e pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnent indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Lifting lugs in vertically elongated nmetal pipe shall be placed in the sane
vertical plane as the mpjor axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of
installed flexible pipe shall not exceed the following limts:

MAXI MUM ALLOWABLE

TYPE OF PI PE DEFLECTI ON (%

Concrete-Li ned Corrugated Steel 3

Ductile Iron Cul vert 3

Pl astic 7.5
Not | ess than 30 days after the conpletion of backfilling, the Government
may performa deflection test on the entire length of installed flexible
pi pe using a mandrel or other suitable device. Installed flexible pipe
showi ng defl ections greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect

pi pe shall be replaced at no cost to the Governnent.
3.3.1 Concrete, PVC, and Ductile Iron Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

3.3.2 Corrugated Metal Pipe

Layi ng shall be with the separate sections joined firmy together, with the

SECTI ON 02630a Page 12 (Revised by Anendment No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

outside laps of circunferential joints pointing upstream and with

[ ongi tudinal |aps on the sides. Part paved pipe shall be installed so that
the centerline of bitum nous pavenment in the pipe, indicated by suitable
mar ki ngs on the top at each end of the pipe sections, coincides with the
specified alignment of pipe. Fully paved steel pipe shall have a painted
or otherw se applied | abel inside the pipe or pipe arch indicating sheet

t hi ckness of pipe or pipe arch. Any unprotected netal in the joints shal
be coated with bitum nous naterial as specified in AASHTO M 190 or AASHTO M
243. Interior coating shall be protected agai nst damage frominsertion or
renoval of struts or tie wires. Lifting lugs shall be used to facilitate
novi ng pi pe without damage to exterior or interior coatings. During
transportation and installation, pipe or pipe arch and coupling bands shal
be handled with care to preclude damage to the coating, paving or lining.
Danmaged coatings, pavings and linings shall be repaired in accordance with
t he manufacturer's recommendations prior to placing backfill. Pipe on

whi ch coating, paving or lining has been damaged to such an extent that
satisfactory field repairs cannot be made shall be renoved and repl aced.
Vertical elongation, where indicated, shall be acconplished by factory

el ongation. Suitable markings or properly placed lifting lugs shall be
provided to ensure placenent of factory elongated pipe in a vertical plane.

3.3.3 Multiple Culverts

Where multiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the noninal pipe dianeter or 1 neter apart, whichever is
| ess.

3.4 JOA NTI NG
3.4.1 Concrete Pipe
3.4.1.1 Cenent - Mortar Di aper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform The
annul ar space shall be caul ked with jute or oakum Before caul ki ng, the
i nside of the bell and the outside of the spigot shall be cl eaned.

a. Diaper Bands: Diaper bands shall consist of heavy cloth fabric to
hold grout in place at joints and shall be cut in | engths that
ext end one-eighth of the circunference of pipe above the spring
line on one side of the pipe and up to the spring Iline on the
ot her side of the pipe. Longitudinal edges of fabric bands shal
be rolled and stitched around two pieces of wire. Wdth of fabric
bands shall be such that after fabric has been securely stitched
around both edges on wires, the wires will be uniformy spaced not
| ess than 200 mm apart. Wres shall be cut into |l engths to pass
around pipe with sufficient extra length for the ends to be
twisted at top of pipe to hold the band securely in place; bands
shal |l be accurately centered around | ower portion of joint.

b. Gout: Gout shall be poured between band and pipe fromthe high
side of band only, until grout rises to the top of band at the
spring line of pipe, or as nearly so as possible, on the opposite
side of pipe, to ensure a thorough sealing of joint around the
portion of pipe covered by the band. Silt, slush, water, or
pol | uted nmortar grout forced up on the | ower side shall be forced
out by pouring, and renoved.

c. Remainder of Joint: The remaining unfilled upper portion of the
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joint shall be filled with nortar and a bead fornmed around the
outside of this upper portion of the joint with a sufficient
amount of additional nortar. The diaper shall be left in place.
Placing of this type of joint shall be kept at l|east five joints
behi nd actual |aying of pipe. No backfilling around joints shal
be done until joints have been fully inspected and approved.

3.4.1.2 Cenent - Mortar Di aper Joint for Tongue-and- G oove Pipe

3.

The joint shall be of the type described for cenment-nortar

t ongue- and-groove joint in this paragraph, except that the shall ow
excavation directly beneath the joint shall not be filled with nortar unti
after a gauze or cheesecl oth band di pped in cenent nortar has been wrapped
around the outside of the joint. The cenent-nortar bead at the joint shal
be at least 15 nm thick and the width of the diaper band shall be at

| east 200 nm The di aper shall be left in place. Placing of this type of
joint shall be kept at |east five joints behind the actual |aying of the
pi pe. Backfilling around the joints shall not be done until the joints
have been fully inspected and approved.

.4.1.3 Pl astic Sealing Conpound Joints for Tongue-and- G ooved Pipe

Seal i ng conmpounds shall follow the recomrendati on of the particul ar
manufacturer in regard to special installation requirenents. Surfaces to
receive lubricants, priners, or adhesives shall be dry and clean. Sealing
conpounds shall be affixed to the pipe not nore than 3 hours prior to
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Sealing conpounds shal

be i nspected before installation of the pipe, and any | oose or inproperly
af fi xed sealing compound shall be renoved and repl aced. The pipe shall be
aligned with the previously installed pipe, and the joint pulled together
If, while making the joint with nastic-type sealant, a slight protrusion of
the material is not visible along the entire inner and outer circunference
of the joint when the joint is pulled up, the pipe shall be renmpbved and the
joint remade. After the joint is nmade, all inner protrusions shall be cut
off flush with the inner surface of the pipe. |f nonnmastic-type seal ant
material is used, the "Squeeze-Qut" requirement above will be waived.

.4.1.4 Fl exi bl e Watertight Joints (To be used under all paved surfaces)

Gaskets and jointing materials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. |If, while the joint is being made the gasket
becomes visibly dislocated the pipe shall be renpved and the joint remade.

.4.1.5 Ext ernal Sealing Band Joint for Noncircular Pipe

Surfaces to receive sealing bands shall be dry and clean. Bands shall be
installed in accordance with manufacturer's recomendati ons.

4.2 Corrugated Metal Pipe
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3.4.2.1 Field Joints

Transverse field joints shall be designed so that the successive connection
of pipe sections will forma continuous line free of appreciable
irregularities in the flowline. 1In addition, the joints shall neet the
general performance requirenents described in ASTM A 798/ A 798M  Suitabl e
transverse field joints which satisfy the requirenents for one or nore of
the joint performance categories can be obtained with the follow ng types
of connecting bands furnished with suitabl e band-end fastening devices:
corrugat ed bands, bands with projections, flat bands, and bands of special
design that engage factory reformed ends of corrugated pipe. The space
bet ween the pi pe and connecting bands shall be kept free fromdirt and grit
so that corrugations fit snugly. The connecting band, while being

ti ghtened, shall be tapped with a soft-head mallet of wood, rubber or
plastic, to take up slack and ensure a tight joint. The annul ar space

bet ween abutting sections of part paved, and fully paved pi pe and pi pe
arch, in sizes 750 mm or larger, shall be filled with a bitum nous
material after jointing. Field joints for each type of corrugated netal
pi pe shall maintain pipe alignment during construction and prevent
infiltration of fill material during the life of the installations. The
type, size, and sheet thickness of the band and the size of angles or |ugs
and bolts shall be as indicated or where not indicated, shall be as
specified in the applicable standards or specifications for the pipe.

3.4.2.2 Fl exi bl e Watertight, Gasketed Joints (To be used under all paved
surfaces)

Installation shall be as reconmended by the gasket manufacturer for use of
| ubricants and cenments and other special installation requirenents. The
gasket shall be placed over one end of a section of pipe for half the width
of the gasket. The other half shall be doubled over the end of the sane
pi pe. When the adjoining section of pipe is in place, the doubl ed-over
hal f of the gasket shall then be rolled over the adjoining section. Any
unevenness in overlap shall be corrected so that the gasket covers the end
of pipe sections equally. Connecting bands shall be centered over
adj oi ni ng sections of pipe, and rods or bolts placed in position and nuts
ti ghtened. Band Tightening: The band shall be tightened evenly, even
tensi on being kept on the rods or bolts, and the gasket; the gasket shal
seat properly in the corrugations. Wtertight joints shall remain
uncovered for a period of tine designated, and before being covered,

ti ghtness of the nuts shall be nmeasured with a torque wench. |If the nut
has tended to loosen its grip on the bolts or rods, the nut shall be
retightened with a torque wrench and renain uncovered until a tight,
permanent joint is assured.

3.5 DRAI NAGE STRUCTURES

3.5.1 Manhol es and Inlets
Construction shall be of reinforced concrete, plain concrete, brick
precast reinforced concrete, precast concrete segnental bl ocks, or
conplete with franes and covers or gratings; and with fixed gal vani zed
steps where indicated. Pipe connections to concrete nmanholes and inlets
shall be nade with flexible, watertight connectors.

3.5.2 Wal | s and Headwal | s

Construction shall be as indicated.
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3.6 Manhol e Steps Installation

Steps: Include width that allows worker to place both feet on one step and
is designed to prevent |ateral slippage off step. Cast or anchor into
base, riser, and top section sidewalls with steps at 305 mMmmto 406 mm
intervals.

3.7 BACKFI LLI NG
3.7.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation
or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 150 nm in |oose
depth. The backfill shall be brought up evenly on both sides of pipe for
the full Iength of pipe. The fill shall be thoroughly conmpacted under the
haunches of the pipe. Each |ayer shall be thoroughly conmpacted with
nmechani cal tanpers or rammers. This nmethod of filling and conpacting shal
continue until the fill has reached an el evation of at [east 300 nmm above
the top of the pipe. The remninder of the trench shall be backfilled and
conpacted by spreading and rolling or conpacted by nechani cal ramrers or
tanmpers in | ayers not exceeding 150 millimeters in | oose thickness. Tests
for density shall be made to ensure conformance to the conpaction

requi renents specified below. \Where it is necessary, in the opinion of the
Contracting Oficer, that sheeting or portions of bracing used be left in
pl ace, the contract will be adjusted accordingly. Untreated sheeting shal
not be left in place beneath structures or pavenents.

3.7.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill material shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceedi ng 150 mm in | oose depth, and shall be conpacted by rolling
paral l el with pipe or by mechanical tamping or rammng. Prior to
conmenci ng normal filling operations, the crowm width of the fill at a

hei ght of 300 mm above the top of the pipe shall extend a di stance of not
| ess than twi ce the outside pipe dianeter on each side of the pipe or 4 m
whi chever is less. After the backfill has reached at |east 300 mm above
the top of the pipe, the remainder of the fill shall be placed and

t horoughly conmpacted in |ayers not exceeding 150 mmin | oose depth.

3.7.3 Moverent of Construction Machi nery

VWhen conpacting by rolling or operating heavy equi prent parallel with the
pi pe, displacenment of or injury to the pipe shall be avoided. Movenent of
construction nmachinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repaired or replaced.

3.7. 4 Conpacti on

3.7.4.1 CGeneral Requirenents
Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and
gravel |y sands. Cohesive materials include clayey and silty gravels,

gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. \When results of conpaction tests for
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noi sture-density relations are recorded on graphs, cohesionless soils wll
show straight |ines or reverse-shaped noi sture-density curves, and cohesive
soils will show nornmal npisture-density curves.

3.7.4.2 M ni mum Density

Backfill over and around the pipe and backfill around and adjacent to
drai nage structures shall be conpacted at the approved noisture content to
the followi ng applicable mnimmdensity, which will be determ ned as

speci fied bel ow.

a. Under paved roads, streets, parking areas, and simlar-use
paverents includi ng adj acent shoul der areas, the density shall be
not |ess than 90 percent of nmaxi numdensity, up to the el evation
where requirenents for pavement subgrade materials and conpaction
shal | control

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of naximum density.

c. Under nontraffic areas, density shall be not less than that of the
surroundi ng materi al

3.7.5 Deternination of Density

Testing shall be the responsibility of the Contractor and perforned at no
additional cost to the Government. Testing shall be perforned by an
approved comercial testing |aboratory. Laboratory tests for

noi sture-density relations shall be nade in accordance with ASTM D 1557
except that nechanical tanpers nmay be used provided the results are
correlated with those obtained with the specified hand tanmper. Field
density tests shall be determ ned in accordance with ASTM D 1556. Mi sture
content shall be determ ned in accordance with ASTM D 2216. Testing of
backfill materials, frequency of testing, and conpaction control shall be
as specified in Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR
UTI LI TIES SYYSTEMS. Test results shall be furnished to the Contracting
Oficer.

3.8 Pl PELI NE TESTI NG

Lines shall be tested for |eakage by | ow pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for concrete
pi pes shall conformto ASTM C 924M . Low pressure air testing for plastic
pi pe shall conformto ASTM F 1417. Low pressure air testing procedures for
other pipe materials shall use the pressures and testing tines prescribed
in ASTM C 828 or ASTM C 924M, after consultation with the pipe

manuf acturer. Testing of individual joints for |eakage by |ow pressure air

or water shall conformto ASTM C 1103M . Prior to exfiltration tests, the
trench shall be backfilled up to at |east the Iower half of the pipe. |If
required, sufficient additional backfill shall be placed to prevent pipe

nmoverent during testing, |eaving the joints uncovered to pernmt inspection
Vi sible | eaks encountered shall be corrected regardl ess of |eakage test
results. Wen the water table is 600 mmor nore above the top of the pipe
at the upper end of the pipeline section to be tested, infiltration shal

be nmeasured using a suitable weir or other device acceptable to the
Contracting Oficer. An exfiltration test shall be made by filling the
line to be tested with water so that a head of at |east 600 nm is provided
above both the water table and the top of the pipe at the upper end of the
pipeline to be tested. The filled line shall be allowed to stand until the
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pi pe has reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be reestablished. The anpbunt of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as nmeasured by the exfiltration test shall not exceed 60 liters
per mmin di aneter per kilometer per day. When |eakage exceeds the maxi mum
amount specified, satisfactory correction shall be nade and retesting
acconpl i shed. Testing, correcting, and retesting shall be nade at no
additional cost to the Government.

-- BEnd of Section --
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CONCRETE PAVEMENTS FOR SMALL PROQJECTS

PART 1 GENERAL

1.

1 REFERENCES

03/ 97

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1

ACl 301

ACl 305R

(1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

(1996) Standard Specification for
Structural Concrete

(1991) Hot Weat her Concreting

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 184/ A 184M

ASTM A 615/ A 615M

ASTM C 31/ C 31M

ASTM C 33

ASTM C 39

ASTM C 94

ASTM C 123

ASTM C 143

ASTM C 150

ASTM C 192/ C 192M

(1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenment

(1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

(1996) Making and Curing Concrete Test
Specinens in the Field

(1997) Concrete Aggregates

(1996) Conpressive Strength of Cylindrica
Concrete Speci nens

(1997) Ready-M xed Concrete

(1996) Lightweight Pieces in Aggregate
(1990a) Slunp of Hydraulic Cenent Concrete
(1997) Portland Cenent

(1995) Making and Curing Concrete Test
Specinens in the Laboratory
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ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1992) Chenical Adnixtures for Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 1077 (1997) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards
1.2  ACCEPTABILITY OF WORK

The pavenent will be accepted on the basis of tests made by the Government
and by the Contractor or its suppliers, as specified herein. The
CGovernment may, at its discretion, make check tests to validate the results
of the Contractor's testing. Concrete sanples shall be taken by the
Contractor at the placenment to determ ne the slunp, air content, and
strength of the concrete. Test cylinders shall be nade for determning
conformance with the strength requirenents of these specifications and,
when required, for deternining the tine at which pavenents nmay be placed
into service. Al air content neasurenents shall be determined in
accordance with ASTM C 231. All slunp tests shall be nade in accordance
with ASTM C 143. Al test cylinders shall be 150 by 300 mm cylinders and
shal |l be fabricated in accordance with ASTM C 192/ C 192M using only steel
nol ds, cured in accordance with ASTM C 31/C 31M and tested in accordance
with ASTM C 39. A strength test shall be the average of the strengths of
two cylinders nade fromthe sane sanple of concrete and tested at 28 days.
The Contractor shall furnish all materials, labor, and facilities required
for nolding, curing, testing, and protecting test specinens at the site and
in the | aboratory.
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1.2.1 Eval uati on Sanpling

Sanpling, testing, and m xture proportioning shall be perfornmed by a
conmer ci al Testing Laboratory, conformng with ASTM C 1077. The

i ndi vidual s who sanple and test concrete and concrete constituents shall be
certified as Anerican Concrete Institute (ACI) Concrete Field Testing
Technicians, Grade |I. The individuals who performthe inspection of
concrete shall be certified as ACI Concrete Construction |Inspector, Level
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports shall be signed by a Regi stered Engi neer

1.2.2 Surface Testing

Surface testing for surface snoot hness, edge slunp and plan grade shall be
perfornmed as indicated below by the Testing Laboratory. The neasurenents
shal |l be properly referenced in accordance with paving |ane identification
and stationing, and a report given to the Government within 24 hours after
nmeasurenent is made. A final report of surface testing, signed by a
Regi st ered Engi neer, containing all surface neasurenments and a description
of all actions taken to correct deficiencies, shall be provided to the
Gover nment upon concl usi on of surface testing.

1.2.2.1 Sur f ace Snpot hness Requi renents
The finished surfaces of the pavenents shall have no abrupt change of 3 mm
or nore, and all pavenents shall be within the tol erances specified in

Tabl e 1 when checked with the strai ghtedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS

Di rection Tol erances
Pavenent Category of Testing nm
Roads and Streets Longi t udi nal 5
Transver se 6.5
Tank Har dstands, Par ki ng Longi t udi nal 6.5
Areas, Open Storage Areas Transver se 6.5

1.2.2.2 Sur face Snoot hness Testing Met hod

The surface of the pavenent shall be tested with the strai ghtedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

| ongi tudinal and a transverse direction on parallel |ines approxinately 4.5
m apart. The straightedge shall be held in contact with the surface and
noved ahead one-half the length of the strai ghtedge for each successive
neasurenent. The anount of surface irregularity shall be detern ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two hi ghest spots covered by its | ength and neasuring the nmaxi num
gap between the straightedge and the pavenent surface, in the area between
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t hese two high points.
1.2.3 Edge Sl unp Testing and Confornance

When slip-formpaving is used, not nore than 15 percent of the total free
edge of the slipforned portion of the pavenent, shall have an edge sl unp
exceeding 6 nm and no slab shall have an edge slunmp exceeding 9 mm Edge
slunp shall be determ ned as above for surface snpothness, at each free
edge of each slipforned paving | ane constructed. Measurenents shall be
made at 1.5 to 4.5 m spacings, and as directed. Wen edge slunp exceedi ng
the limts specified above is encountered on either side of the paving

| ane, additional straightedge nmeasurenents shall be nade, if required, to
define the linear lints of the excessive slunmp. The concrete for the
entire width of the paving lane within these linmts of excessive edge slunp
shal | be renoved and replaced. Adding concrete or paste to the edge or

ot herwi se mani pulating the plastic concrete after the sliding form has
passed, or patching the hardened concrete, shall not be used as a nethod
for correcting excessive edge sl unp.

1.2.4 Pl an Grade Testing and Confornance

The finished surface of the pavenents shall conform w thin the tol erances
shown in Table 1, to the lines, grades, and cross sections shown. The
finished surface of new abutting pavenents shall coincide at their
juncture. The finished surface of airfield runway, taxiway, and apron
paverments shall vary not nmore than 12 mm above or bel ow the plan grade
line or elevation indicated. The surfaces of other pavenents shall vary
not nmore than 18 mm above or below the plan grade line or elevation

i ndi cated. Each pavenment category shall be checked by the Contractor for
conformance with plan grade requirenents by running |ines of |evels at
intervals to deternmine the elevation at each joint intersection

1.3 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynment or extension
of time because of delays caused by sanpling and testing additiona

sources, or sanples, necessitated by failure of any sanples. Aggregates
shal | be sanpled and tested by the Test Laboratory and shall be
representative of the materials to be used for the project. Test results,
signed by a Regi stered Engi neer, shall be submtted 45 days before
conmenci ng paving. No aggregate shall be used unless test results show
that it nmeets all requirenments of these specifications, including
conpliance with ASTM C 33 and deleterious materials linitations.

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
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1

1

Equi pnent G RE

Manufacturer's literature on the concrete plant; mxing
equi pnent; haul i ng equi pnent; placing and finishing, and curing
equi pnent; at least 7 days prior to start of paving.

Pavi ng; G RE
Pavi ng Schedul es at least 7 days prior to start of paving.
M xture Proportions; G RE

The report of the Contractor's m xture proportioning studies
showi ng the proportions of all ingredients and supporting
i nformati on on aggregate and other materials that will be used in
the manufacture of concrete, at |east 14 days prior to comencing
concrete placing operations.

5 EQUI PMENT
5.1 Bat chi ng and M xi ng

The batching plant shall conformto NRMCA CPMB 100, the equi pnent
requirenents in ASTM C 94, and as specified. Wter shall not be wei ghed or
nmeasured cunul atively with another ingredient. Al concrete materials

bat ching shall neet ASTM C 94 requirenents. M xers shall be truck m xers.
Bat ching, mxers, mxing tinme, pernitted reduction of mxing tine, and
concrete uniformty shall neet the requirements of ASTM C 94, and shall be
docunented in the initial weekly QC Report.

.5.2 Transporting Equi prent

Transporting equi pment shall be in conformance with ASTM C 94 and as
specified herein. Concrete shall be transported to the paving site in
rear-dunp trucks, in truck mxers designed with extra | arge bl adi ng and
rear opening specifically for |low slunp concrete, or in agitators.
Bott omr dunmp trucks shall not be used for delivery of concrete.

.5.3 Del i very Equi prment

When concrete transport equi pnent cannot operate on the paving | ane,
side-delivery transport equi pnent consisting of self-propelled noving
conveyors shall be used to deliver concrete fromthe transport equi prment
and discharge it in front of the paver. Front-end |oaders, dozers, or
simlar equiprment shall not be used to distribute the concrete.

.5.4 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled nmachine designed
specifically for paving and finishing high quality pavenent. The
paver-finisher shall spread, consolidate, and shape the plastic concrete to
the desired cross section in one pass. The paver-finisher shall be

equi pped with a full w dth "knock-down" auger, capable of operating in both
directions, which will evenly spread the fresh concrete in front of the
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screed or extrusion plate. |Imersion vibrators shall be gang nounted at
the front of the paver on a frame equipped with suitable controls so that
all vibrators can be operated at any desired depth within the slab or
conpletely withdrawmn fromthe concrete. The vibrators shall be
automatically controlled so that they will be inmediately stopped as
forward notion of the paver ceases. The spacing of the imersion vibrators
across the paving | ane shall be as necessary to properly consolidate the
concrete, but the clear distance between vibrators shall not exceed 750 mm
and the outside vibrators shall not exceed 300 mm fromthe edge of the
| ane. The paver-finisher shall be equipped with a transversely oscillating
screed or an extrusion plate to shape, conpact, and snooth the surface.

1.5.4.1 Paver - Fi ni sher with Fi xed Forns
The paver-finisher shall be equi pped with wheels designed to ride the

forns, keep it aligned with the forns, and to spread the preventing
def ormati on of the forns.

1.5.4.2 Sl i pf orm Paver - Fi ni sher
The slipform paver-finisher shall be automatically controlled and craw er
nounted with padded tracks. Horizontal alignnment shall be electronically
referenced to a taut wire guideline. Vertical alignnent shall be
el ectronically referenced on both sides of the paver to a taut wire
gui deline, to an approved | aser control system or to a ski operating on a
conpleted lane. Control from a slope-adjustnment control or control
operating fromthe underlying material shall not be used.

1.5.4.3 O her Types of Finishing Equi pnent

Clary screeds or other rotating tube floats will not be allowed on the
proj ect.

1.5.5 Curing Equi pnent
Equi pnent for curing is specified in paragraph CURI NG

1.5.6 Texturing Equi prent
Texturing equi pnent shall be as specified bel ow

1.5.6.1 Fabric Drag
A fabric drag shall consist of a piece of fabric material as w de as the
| ane width securely attached to a separate wheel nounted franme spanning the
paving |lane or to one of the other simlar pieces of equipnent. The
material shall be wi de enough to provide 300 to 450 nm dragging flat on
t he pavenent surface. The fabric material shall be clean, reasonably new
burl ap, kept clean and saturated during use.

1.5.7 Sawi ng Equi pnent
Equi pnent for sawing joints and for other sinmlar sawi ng of concrete shal

be standard di anond-ti p-bl aded concrete saws nounted on a wheel ed chassis.
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1

5.8 Strai ght edge

The Contractor shall furnish and maintain at the job site one 4 m

strai ghtedge for testing concrete surface snoothness. The straightedge
shal |l be constructed of al um numor nmagnesium alloy and shall have bl ades
of box or box-girder cross section with flat bottom adequately reinforced
to insure rigidity and accuracy. Straightedges shall have handl es for
operation on the pavenent.

PART 2 PRODUCTS

2.

1 CEMENTI TI QUS MATERI ALS

Cenentitious materials shall be only portland cement in conbination with
pozzol an and shall conformto appropriate specifications |isted bel ow

1.1 Port| and Cenent

Portl and cenment shall conformto ASTM C 150 Type Il, |owalkali.

. 1.2 Pozzol an (Fly Ash)

Fly ash shall conformto ASTM C 618 Cass F, including all the
suppl enentary optional physical requirenments.

.2  AGGREGATES

Aggregates shall consist of clean, hard, uncoated particles neeting the
requi renents of ASTM C 33, including deleterious materials, abrasion |oss
and soundness requirenents of ASTM C 33, and ot her requirenments specified
her ei n.

2.1 Coar se Aggregate

Coarse aggregate shall consist of crushed gravel, crushed stone, or a
conbi nati on thereof. The nonminal naxi num size of the coarse aggregate
shall be 25.0 nm

. 2.2 Fi ne Aggregate

Fi ne aggregate shall consist of natural sand, manufactured sand, or a

conbi nation of the two, and shall be conposed of clean, hard, durable
particles. Al fine aggregate shall be conposed of clean, hard, durable
particles neeting the requirenments of ASTM C 33 and the requirenents
herein. The anount of deleterious material in the fine aggregate shall not
exceed the limts in ASTM C 33and shall not exceed the following limts:

a. Lightweight particles (ASTM C 123) 1.0 percent nax. by nass using
a mediumwith a density of 2.0 My/cubic neter.

b. The total of all deleterious material types, listed in ASTM C 33

and above, shall not exceed 3.0 percent of the nmass of the fine
aggr egat e.
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2.

3 CHEM CAL ADM XTURES

Air-entraining adnm xture shall conformto ASTM C 260. An accel erator shal
be used only when specified in paragraph SPECH FI ED CONCRETE STRENGTH AND
OTHER PROPERTI ES and shall not be used to reduce the ampunt of cenentitious
mat eri al used. Accelerator shall conformto ASTM C 494 Type C. Calcium
chloride and adm xtures containing calciumchloride shall not be used. A
wat er -reduci ng or retarding adm xture shall neet the requirenents of ASTM C
494, Type G or H admi xtures are not all owed.

.4 CURI NG MATERI ALS

Menbrane form ng curing conpound shall be a white pignented conpound
conformng to COE CRD-C 300. Burlap shall be new or shall be clean
mat eri al never used for anything other than curing concrete.

.5  WATER

Water for mixing and curing shall be clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali.

.6 JO NT NMATERI ALS

.6.1 Expansi on Joint Materi al

Expansion joint filler shall be a preforned naterial conformng to ASTM D
1751. Expansion joint filler shall be 20 mm thick

.6.2 Slip Joint Material

Slip joint material shall be 6 mm thick expansion joint filler conform ng
to ASTM D 1751 or ASTM D 1752.

.7 REI NFORCI NG

7.1 Cener al

Rei nforcing bars shall conformto ASTM A 615/ A 615M Grade 60. Bar mats
shall conformto ASTM A 184/ A 184M Rei nforcenent shall be free from

| oose, flaky rust, |oose scale, oil, grease, nud, or other coatings that
m ght reduce the bond with concrete.

. 8 DOVELS AND TI E BARS

.8.1 Dowel s

Dowel s shall be single piece, plain (non-deforned) steel bars conformng to
ASTM A 615/ A 615M Grade 60 or higher. Dowels shall be free of |oose, flaky
rust and | oose scale and shall be clean and straight.

.8.2 Tie Bars

Tie bars shall be deforned steel bars confornmng to ASTM A 615/ A 615M Grade
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60. Grade 60 or higher shall not be used for bars that are bent and
strai ghtened during construction

2.9 EPOXY RESI N

Al'l epoxy-resin naterials shall be two-conmponent materials conformng to
ASTM C 881, C ass as appropriate for each application tenperature to be
encount ered; except, that in addition, the naterials shall neet the

foll owi ng requirenents:

a. Material for use for enbeddi ng dowels and anchor bolts shall be
Type |V, G ade 3.

b. WMaterial for use as patching for conplete filling of spalls, wde
cracks, and other voids and for use in preparing epoxy resin
nortar shall be Type Ill, Gade as approved.

c. Material for injecting cracks shall be Type IV, Gade 1.

d. WMaterial for bonding freshly nmixed portland cenment concrete,
nortar, or freshly nixed epoxy resin concrete to hardened concrete
shal | be Type V, Grade as approved.

2.10 SPEC!I FI ED CONCRETE STRENGIH AND OTHER PROPERTI ES

Speci fied conpressive strength, f'c, for concrete is 34.5 MPa at 28 days.
Maxi mum al | owabl e wat er-cenmentitious material ratio is 0.50. The

wat er-cenentitious material ratio is based on absol ute vol une equi val ency,
where the ratio is deternined using the weight of cenment for a cenment only
m x, or using the total volune of cenent plus pozzol an converted to an

equi val ent wei ght of cenment by the absol ute vol une equival ency nethod
described in ACI 211.1. The concrete shall be air-entrained with a tota
air content of 4 plus or minus 1 percent. The nmaxi num al |l owabl e sl unmp of
the concrete shall be 75 mmfor pavenent constructed with fixed forns. For
slipfornmed pavenent, the maxi num al |l owabl e slunp shall be 30 nm The
strength of the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or exceeds the
speci fied conpressive strength f'c and no individual test result falls

bel ow the specified strength f'c by nore than 3.5 Mra. Addi ti onal

anal ysis or testing, including taking cores and/or |oad tests may be
required at the Contractor's expense when the strength of the concrete in
the structure is considered potentially deficient.

2.11 M XTURE PROPORTI ONS
2.11.1 Conposition Concrete

Conposition concrete shall be conposed of cenmentitious material, water
fine and coarse aggregates, and adm xtures. Fly ash, if used, shall be
used only at a rate between 15 and 35 percent by nass of the tota
cenentitious material. Adm xtures shall consist of air entraining

adm xture and may al so include water-reduci ng adm xture. High range

wat er - reduci ng admi xtures and adni xtures to produce flowable concrete shal
not be used. No substitutions shall be nade in the materials used in the
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m xture proportions without additional tests to show that the quality of
the concrete is satisfactory.

2.11.2 Concrete M xture Proportioning Studies

Trial design batches, nixture proportioning studies, and testing shall be
the responsibility of the Contractor, and shall be perforned by the Test
Laboratory and signed by a Registered Engineer. No concrete pavenent shal
be placed until the Contracting O ficer has approved the Contractor's

m xture proportions. All naterials used in m xture proportioning studies
shal | be representative of those proposed for use on the project. |If there
is a change in materials, additional mxture design studies shall be made
using the new materials. Trial mxtures having proportions, slunps, and
air content suitable for the work shall be based on net hodol ogy descri bed
in ACl 211.1. At least three different water-cenentitious ratios, which
wi Il produce a range of strength enconpassing that required on the project,
shal |l be used. Laboratory trial mxtures shall be proportioned for maxi num
permtted slunp and air content. Maximum sand content shall be 40 percent
of the total aggregate SSD weight. Aggregate quantities shall be based on
the mass in a saturated surface dry condition

2.11.3 M xture Proportioning Procedure
The Contractor shall performthe follow ng:

a. Fabricate, cure and test 6 test cylinders per age for each m xture
at 7 and 28 days.

b. Using the average strength for each w (c+p), plot the results from
each of the three mixtures on separate graphs for w (c+p) versus
28-day strength.

c. Fromthe graphs select a w (c+p) which will produce a m xture
giving a 28-day strength equal to the required strength determ ned
in accordance with the foll ow ng paragraph

2.11. 4 Average Strength Required for M xtures
In order to ensure neeting, during production, the strength requirenents
specified, the m xture proportions selected shall produce a required
average strength, f'cr, exceeding the specified strength, f'c, in
accordance with procedures in Chapter 3 of ACI 301, "Proportioning."

PART 3 EXECUTI ON

3.1 CONDI TI ONI NG OF UNDERLYI NG MATERI AL
Underlying material, upon which concrete is to be placed shall be clean
danp, and free fromdebris, waste concrete or cenent, frost, ice, and
standing or running water. After the underlying material has been prepared
for concrete placenment, no equi pnent shall be pernmitted thereon

3.2 WEATHER LI M TATI ONS
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3.

3.

2.1 Hot Weat her Pavi ng

The tenperature of concrete shall not exceed 32 degrees C. Steel forns,
dowel s and reinforcing shall be cooled prior to concrete placenent when
steel tenperatures are greater than 49 degrees C

. 2.2 Col d Weat her Pavi ng

The anbi ent tenperature of the air at the placing site and the tenperature
of surfaces to receive concrete shall be not |less 5 degrees C. The
tenperature of the concrete when placed shall be not |ess than 10 degrees C.

Materials entering the m xer shall be free fromice, snow, or frozen
unps. Salt, chemicals or other materials shall not be incorporated in the
concrete to prevent freezing. Calciumchloride shall not be used at any
time. Covering and other nmeans shall be provided for nmintaining the
concrete at a tenperature of at |least 10 degrees C for not |less than 72
hours after placing, and at a tenperature above freezing for the renai nder
of the curing period. Pavenent danmaged by freezing shall be conpletely
renoved and replaced at the Contractor's expense as specified in paragraph
REPAI R, REMOVAL, AND REPLACEMENT OF SLABS.

.3 CONCRETE PRODUCTI ON

. 3.1 CGeneral Requirenents

Concrete shall be deposited in front of the paver within 45 mnutes from
the tine cenent has been charged into the mxing drum except that if the
anbient tenperature is above 32 degrees C, the tine shall be reduced to 30
m nutes. Every |l oad of concrete delivered to the paving site shall be
acconpani ed by a batch ticket fromthe operator of the batching plant.

Ti ckets shall show at |east the mass, or volune, of all ingredients in each
batch delivered, the water neter and revol ution neter reading on truck

m xers and the time of day. Tickets shall be delivered to the placing
foreman who shall keep themon file and deliver themto the Governnent
daily.

. 3.2 Transporting and Transfer-Spreadi ng Operations

Non- agi tating equi pnment shall be used only on snpoth roads and for hau
time less than 15 minutes. Equi pnment shall be allowed to operate on the
underlying material only if no damage is done to the underlying materia
and its degree of conpaction. Any disturbance to the underlying nmateria
t hat does occur shall be corrected before the paver-finisher reaches the
| ocation of the disturbance and the equi pnment shall be replaced or
procedures changed to prevent any future damage. Additional water nay be
added to truck mxers to bring the slunp within the specified range
provided the nmixture water-cenment ratio i s not exceeded.

.4 PAVI NG

Paverment shall be constructed with paving and finishing equi pnent utilizing
either fixed forns or slipforns.

4.1 Consol i dati on
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The paver vibrators shall be inserted into the concrete not closer to the
underlying material than 50 mm The vibrators or any tanping units in
front of the paver shall be automatically controlled so that they shall be
stopped i nmedi ately as forward notion ceases. Excessive vibration shal

not be permitted. Concrete in snmall, odd-shaped slabs or in |ocations

i naccessible to the paver nounted vibration equi pnent shall be vibrated

wi th a hand-operated i nmersion vibrator. Vibrators shall not be used to
transport or spread the concrete.

3.4.2 Qperation

When the paver is operated between or adjacent to previously constructed
paverment (fill-in | anes), provisions shall be made to prevent damage to the
previously constructed pavenent, including keeping the existing pavenment
surface free of any debris, and placing rubber nmats beneath the paver
tracks. Transversely oscillating screeds and extrusion plates shal

overlap the existing pavenent the mininmum possible, but in no case nore

t han 200 nm

3.4.3 Required Results

The paver-finisher shall be operated to produce a thoroughly consolidated
slab throughout, true to Iine and grade within specified tol erances. The
paver-finishing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities.

It shall produce only a very mnimum of paste at the surface. Miltiple
passes of the paver-finisher shall not be permtted. The equipnent and its
operation shall produce a finished surface requiring no hand finishing,
other than the use of cutting strai ghtedges, except in very infrequent
instances. No water, other than true fog sprays (mst), shall be applied
to the concrete surface during paving and finishing.

3.4. 4 Fi xed Form Pavi ng

Forns shall be steel, except that wood forns nmay be used for curves having
aradius of 45 m or less, and for fillets. Fornms nmay be built up with
nmetal or wood, added only to the base, to provide an increase in depth of
not nmore than 25 percent. The base width of the formshall be not |ess
than eight-tenths of the vertical height of the form except that forns 200
mm or less in vertical height shall have a base width not |less than the
vertical height of the form Wod forns for curves and fillets shall be
adequate in strength and rigidly braced. Forms shall be set on firm
material cut true to grade so that each form section when placed will be
firmy in contact with the underlying layer for its entire base. Forns
shal |l not be set on blocks or on built-up spots of underlying nmateri al
Fornms shall remain in place at |east 12 hours after the concrete has been
pl aced. Fornms shall be renpbved wi thout injuring the concrete.

3.4.5 Sl i pf orm Pavi ng
The slipform paver shall shape the concrete to the specified and indicated

cross section in one pass, and shall finish the surface and edges so that
only a very m ni mum anount of hand finishing is required. Dowels shall not
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be installed by dowel inserters attached to the paver or by any other neans
of inserting the dowels into the plastic concrete. |If a keyway is
required, a 0.45 to 0.55 mm thick netal keyway liner shall be installed as
t he keyway is extruded.

3.4.6 Pl aci ng Rei nforcing Stee

Rei nf orcenment shall be positioned on suitable chairs securely fastened to
t he subgrade prior to concrete placenent, or may be placed on an initia

| ayer of consolidated concrete, with the subsequent |ayer placed within 30
m nutes of the first layer placenent.

3.4.7 Pl aci ng Dowel s and Tie Bars

Dowel s shall be installed with alignnent not greater than 1 nm per 100 mm
Except as otherw se specified below, |ocation of dowels shall be within a
hori zontal tolerance of plus or mnus 15 mmand a vertical tol erance of
plus or mnus 5 mMm The portion of each dowel intended to nove within the
concrete or expansion cap shall be painted with one coat of rust inhibiting
primer paint, and then oiled just prior to placement. Dowels in joints
shall be onmitted when the center of the dowel is located within a
hori zontal distance froman intersecting joint equal to or |less than
one-fourth of the slab thickness.

3.4.7.1 Contraction Joints

Dowel s and tie bars in longitudinal and transverse contraction joints
within the paving |ane shall be held securely in place by neans of rigid
net al basket assenblies. The dowels and tie bars shall be welded to the
assenbly or held firnmy by nmechanical |ocking arrangenments that will
prevent them from becom ng distorted during paving operations. The basket
assenblies shall be held securely in the proper |ocation by neans of

sui tabl e anchors.

3.4.7.2 Construction Joints-Fi xed Form Pavi ng

Installation of dowels and tie bars shall be by the bonded-in-place nethod,
supported by nmeans of devices fastened to the forns. Installation by
renoving and replacing in prefornmed holes will not be permtted.

3.4.7.3 Dowel s Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the
hardened concrete. Holes approximately 3 mm greater in dianeter than the
dowel s shall be drilled into the hardened concrete. Dowels shall be bonded
in the drilled holes using epoxy resin injected at the back of the hole
before installing the dowel and extruded to the collar during insertion of
the dowel so as to conmpletely fill the void around the dowel. Application
by buttering the dowel shall not be pernmitted. The dowels shall be held in
alignment at the collar of the hole, after insertion and before the grout
hardens, by neans of a suitable netal or plastic collar fitted around the
dowel. The vertical alignnment of the dowels shall be checked by placing

t he strai ghtedge on the surface of the pavenent over the top of the dowel
and neasuring the vertical distance between the strai ghtedge and the
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3.

begi nni ng and endi ng point of the exposed part of the dowel. \here tie
bars are required in longitudinal construction joints of slipform pavenent,
bent tie bars shall be installed at the paver, in front of the transverse
screed or extrusion plate. |If tie bars are required, a standard keyway
shal | be constructed, and the bent tie bars shall be inserted into the
plastic concrete through a 0.45 to 0.55 mm thick netal keyway liner. Tie
bars shall not be installed in prefornmed holes. The keyway |iner shall be
protected and shall remain in place and becone part of the joint. Before
pl acenent of the adjoining paving lane, the tie bars shall be strai ghtened,
wi t hout spalling the concrete around the bar

.4.7. 4 Expansi on Joints

Dowel s in expansion joints shall be installed by the bonded-in-place nethod
or by bonding into holes drilled in hardened concrete, using procedures
speci fied above.

.5 FI NI SHI NG

Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type
equi pnment shall not be permitted. The sequence of nachi ne operations shal
be transverse finishing, |ongitudinal machine floating if used,

strai ghtedge finishing, texturing, and then edging of joints. Hand
finishing shall be used only infrequently and only on isolated areas of odd
sl ab shapes and in the event of a breakdown of the nmechanical finishing
equi pnment. Suppl emental hand finishing for machine fini shed pavenent shal
be kept to an absolute m ninmum Equi prent to be used for suppl emental hand
finishing shall primarily be 3 to 4 m cutting straightedges; only very
sparing use of bull floats shall be allowed. At no tine shall water be
added to the surface of the slab in any way, except for fog (mst) sprays
to prevent plastic shrinkage cracking.

.5.1 Machi ne Fi nishing Wth Fi xed Forns

The machi ne shall be designed to ride the forns. Machines that cause

di spl acenent of the forns shall be replaced. The machine shall nake only
one pass over each area of pavenment. |If the equipnent and procedures do
not produce a surface of uniformtexture, true to grade, in one pass, the
operation shall be inmedi ately stopped and the equi pnrent, m xture, and
procedures adjusted as necessary.

.5.2 Machi ne Finishing Wth Slipform Pavers

If there is sufficient concrete slurry or fluid paste on the surface that
it runs over the edge of the pavenent, the paving operation shall be

i medi ately stopped and the equi prent, mxture, or operation nodified to
prevent formation of such slurry. Any slurry which does run down the
vertical edges shall be imediately renoved. No slurry, concrete or
concrete nortar shall be used to build up along the edges of the pavenent
to conmpensate for excessive edge slunp, either while the concrete is
plastic or after it hardens.

5.3 Surface Correction
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While the concrete is still plastic, irregularities and marks in the
paverment surface shall be elimnated by nmeans of cutting straightedges, 3
to4 m in length. Depressions shall be filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. Long-handl ed,
flat "bull floats" shall be used sparingly and only as necessary to correct
m nor, scattered surface defects. Finishing with hand floats and trowel s
shall be held to the absol ute nmini mum necessary. Joints and edges shal

not be overfini shed.

3.5. 4 Hand Fi ni shi ng

Hand fini shing operations shall be used only for those unusual slabs as
specified previously. Gate tanpers (jitterbugs) shall not be used. As
soon as placed and vibrated, the concrete shall be struck off and screeded.
The surface shall be tanped with a strike-off and tanping screed, or

vibratory screed. Imediately following the final tanping of the surface,
t he pavenent shall be floated longitudinally. Long-handled, flat bul
floats shall be used sparingly and only as necessary to correct surface
defects. Finishing with hand floats and trowels shall be held to the

absol ute m ni num necessary. Joints and edges shall not be overfini shed.

No wat er shall be added to the pavenent during finishing operations.

3.5.5 Texturing

Bef ore the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenent shall be given a texture as described herein
Following initial texturing on the first day of placenent, the Placing

Foreman, Contracting O ficer representative, and a representative of the

Usi ng Agency shall inspect the texturing for conpliance with design
requirenents. After curing is conplete, all textured surfaces shall be

t horoughly power broonmed to renove all debris. The concrete in areas of
recesses for tie-down anchors, lighting fixtures, and other outlets in the

paverment shall be finished to provide a surface of the sane texture as the
surroundi ng area

3.5.5.1 Fabric-Drag Surface Finish
Surface texture shall be applied by dragging the surface of the pavenent,
in the direction of the concrete placenment, with a noist fabric drag. The

draggi ng shall produce a uniformfinished surface having a fine sandy
texture without disfiguring marks.

3.5.6 Edgi ng
The edges of slipformed | anes shall not be edged. After texturing has been
conpl eted, the edge of the slabs along the forns shall be carefully
finished with an edging tool to forma snooth rounded surface of 3 mm
radius. No water shall be added to the surface during edging.

3.6 CURI NG

Concrete shall be continuously protected agai nst | oss of npisture and rapid
tenperature changes for at |east 7 days fromthe conpletion of finishing
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operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. During hot weather with | ow humdity and/or wi nd, the Contractor
shall institute neasures to prevent plastic shrinkage cracks from
devel opi ng. AClI 305R contains neans of predicting plastic shrinkage
cracki ng and preventative neasures. Plastic shrinkage cracks that occur
shall be filled by injection of epoxy resin after the concrete hardens.

Pl astic shrinkage cracks shall never be trowel ed over or filled with
slurry. Curing shall be acconplished by one of the follow ng nethods.

3.6.1 Menmbrane Curing

A uni form coating of white-pignmented nenbrane-formng curing conpound shal
be applied to the entire exposed surface of the concrete including pavenent
edges as soon as the free water has di sappeared fromthe surface after
finishing. |If evaporation is high and no noisture is present on the
surface even though bl eeding has not stopped, fog sprays shall be used to
keep the surface moist until setting of the cement occurs. Curing conpound
shall then be inmmediately applied. Curing conpound shall be applied to the
finished surfaces by means of a self-propelled autonmatic sprayi ng nachi ne,
equi pped with nultiple spraying nozzles with wind shields, spaning the
new y paved |ane. The curing conpound shall be applied at a nmaxi num
application rate of 5 square neters per L. The application of curing
conpound by hand- operated, mechanical powered pressure sprayers will be
permtted only on odd wi dths or shapes of slabs where indicated and on
concrete surfaces exposed by the renoval of forns. The conmpound shall form
a uniform continuous, cohesive filmthat will not check, crack, or peel
and that will be free from pinholes and other discontinuities. Areas where
the curing compound devel ops the above defects or is damaged by heavy
rainfall, sawing or other construction operations within the curing period,
shal |l be i mediately resprayed.

3.6.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. |npervious sheet curing shall not be used.

3.7 JANTS

No deviation fromthe jointing pattern shown on the draw ngs shall be nade
wi thout witten approval of the Design District Pavenent or Geotechnica
Engineer. Al joints shall be straight, perpendicular to the finished
grade of the pavenent, and continuous fromedge to edge or end to end of

t he paverment with no abrupt offset and no gradual deviation greater than 13
mm

3.7. 1 Longi tudi nal Construction Joints
Dowel s, Keys and Tie bars shall be installed in the |ongitudina
construction joints, or the edges shall be thickened as indicated. The

di mensi ons of the keyway shall not vary nore than plus or minus 3 nmfrom
t he di nensions indicated and shall not deviate nmore than plus or mnus 6 M
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fromthe nid-depth of the pavenent. |If any length of conpleted keyway of
1.5 m or nore fails to neet the above tol erances, dowels shall be
i nstall ed.

3.7.2 Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse
joint, at the end of each day's placing operations and when concrete

pl acenent is interrupted. Transverse construction joints shall be
constructed either by utilizing headers and hand pl acenent and fi ni shing
techni ques, or by placing concrete beyond the transverse construction joint
| ocation and then saw cutting full depth and renoving concrete back to the
transverse construction joint location. For the latter case, thickened
edges shall be installed using nmethods for dowels installed in hardened
concrete descri bed above. All transverse construction joints shall be
dowel | ed.

3.7.3 Expansi on Joints

Expansi on joints shall be formed where indicated, and about any structures
and features that project through or into the pavenent, using preforned
joint filler of the type, thickness, and width indicated, and shall extend
the full slab depth. Edges of the concrete at the joint face shall be
edged. The joint filler strips shall be installed to forma recess at the
paverment surface to be filled with joint sealant. Expansion joints shal
be constructed with thickened edges for |oad transfer

3.7. 4 Contraction Joints

Transverse and | ongitudinal contraction joints shall be of the
weakened- pl ane or dummy type. Longitudinal contraction joints shall be
constructed by sawing a groove in the hardened concrete with a power-driven
saw. Transverse contraction joints shall be constructed in confornance
with requirenents for sawed joints.

3.7.4.1 Sawed Joints

Sawed contraction joints shall be constructed by sawing a groove in the
concrete with a 3 mm blade to the indicated depth. The tine of initia
sawi ng shall vary depending on existing and antici pated weather conditions
and shall be such as to prevent uncontrolled cracking of the pavenent.
Sawi ng of the joints shall commence as soon as the concrete has hardened
sufficiently to permit cutting the concrete w thout chipping, spalling, or
tearing. The joints shall be sawed at the required spacing consecutively
in the sequence of the concrete placenent. Sawing at a given joint

| ocation shall be discontinued when a crack devel ops ahead of the saw cut.
I mredi ately after the joint is sawed, the saw cut and adj acent concrete
surface shall be thoroughly flushed with water until all waste from saw ng
is renoved fromthe joint. The surface shall be resprayed with curing
conpound as soon as free water disappears. The top of the joint opening
and the joint groove at exposed edges shall be tightly sealed with cord or
backer rod before the concrete in the region of the joint is resprayed with
curing conpound.
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3.

8 REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

New pavenent slabs that contain full-depth cracks shall be renpved and
repl aced, as specified herein at no cost to the Governnent. Renpval and
repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of renmoval shall be fromeach original transverse joint

The Contracting Oficer will determ ne whether cracks extend full depth of
t he paverment and nmay require mnimum 150 mm dianeter cores to be drilled
on the crack to deternmi ne depth of cracking. Cores shall be drilled and
the hole later filled by the Contractor with a well consolidated concrete
m xture bonded to the walls of the hole with epoxy resin. Drilling of
cores and refilling holes shall be at no expense to the Governnent. Cracks
that do not extend full depth of slab shall be cleaned and then pressure
injected with epoxy resin, Type |V, Gade 1. The Contractor shall ensure
that the crack is not wi dened during epoxy resin injection. Were a ful
depth crack intersects the original transverse joint, the slab(s)

contai ning the crack shall be renmoved and replaced, with dowels install ed,
as required below. Spalls along joints shall be repaired as specified.

.8.1 Removal and Repl acenent of Full Sl abs

Unl ess there are keys or dowels present, all edges of the slab shall be
sawcut full depth. |If keys, dowels, or tie bars are present al ong any
edges, these edges shall be sawed full depth 150 mm fromthe edge if only
keys are present, or just beyond the end of dowels or tie bars if they are
present. These joints shall then be carefully sawed on the joint line to
within 25 mm of the depth of the dowel or key. The mmin slab shall be
further divided by sawing full depth, at appropriate |ocations, and each
piece lifted out and renpbved. The narrow strips al ong keyed or dowel ed
edges shall be carefully broken up and renpbved. Care shall be taken to
prevent danage to the dowels, tie bars, or keys or to concrete to remain in
pl ace. Protruding portions of dowels shall be painted and lightly oiled.
The joint face bel ow keys or dowels shall be suitably trinmmed so that there

is no abrupt offset. |If underbreak occurs at any point along any edge, the
area shall be hand-filled with concrete, producing an even joint face from
top to bottom before replacing the renoved slab. |f underbreak over 100 nm

deep occurs, the entire slab containing the underbreak shall be renoved
and replaced. Were there are no dowels, tie bars, or keys on an edge, or
where they have been damaged, dowels of the size and spacing as specified
for other joints in sinilar pavenent shall be installed by epoxy grouting
theminto holes drilled into the existing concrete. Oiginal damaged
dowels or tie bars shall be cut off flush with the joint face. Al four
edges of the new slab shall thus contain dowels or original keys or
original tie bars. Prior to placenent of new concrete, the underlying
material shall be graded and reconpacted, and the surfaces of all four
joint faces shall be cleaned of all |oose material and contam nants, and
coated with a doubl e application of menbrane form ng curing conpound as
bond breaker. Placenent of concrete shall be as specified for origina
construction. The resulting joints around the new slab shall be prepared
and seal ed as specified.

.8.2 Repairing Spalls Al ong Joints

Spalls along joints and cracks shall be repaired by first making a vertica
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saw cut at |least 25 mm outside the spalled area and to a depth of at |east
50 mm Saw cuts shall be straight lines form ng rectangular areas. The
concrete between the saw cut and the joint, or crack, shall be chipped out
to renmove all unsound concrete. The cavity shall be thoroughly cleaned
with high pressure water jets supplenmented with conpressed air to renove
all loose material. |Imrediately before filling the cavity, a prine coat
shall be applied to the dry cleaned surface of all sides and bottom of the
cavity, except any joint face. The prime coat shall be applied in a thin
coating and scrubbed into the surface with a stiff-bristle brush. Prine
coat for portland cenent repairs shall be a neat cenent grout and for epoxy
resin repairs shall be epoxy resin, Type Ill, Grade 1. The cavity shall be
filled with | ow slunp portland cenment concrete or nortar, or w th epoxy
resin concrete or nortar. Portland cement concrete shall be used for

| arger spalls, those nore than 0.009 cubic nmeter in size after renoval
operations; portland cement nortar shall be used for spalls between 0.00085
and 0.009 cubic neter; and epoxy resin nortar or Type |IIl, Grade 3 epoxy
resin for those spalls |ess than 0.00085 cubic neter in size after renoval
operations. Portland cement concretes and nortars shall be very | ow slunp
m xtures, proportioned, mxed, placed, tanped, and cured. Epoxy resin
nortars shall be made with Type I, Grade 1, epoxy resin, using
proportions, mxing, placing, tanping and curing procedures as recomended
by the manufacturer. Any repair material on the surroundi ng surfaces of
the existing concrete shall be renoved before it hardens. Were the
spal l ed area abuts a joint, an insert or other bond-breaki ng nedi um shal

be used to prevent bond at the joint face. A reservoir for the joint

seal ant shall be sawed to the dinensions required for other joints.

3.8.3 Areas Defective in Plan Grade or Snpot hness

In areas not neeting the specified lints for surface snbot hness and pl an
grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is linited below. H gh areas shall be reduced by
grinding the hardened concrete with a surface grinding nachine after the
concrete is 14 days or nore old. The depth of grinding shall not exceed 6
nm Al pavenent areas requiring plan grade or surface snpot hness
corrections in excess of the specified limts, shall be renmoved and

repl aced. |n pavenent areas given a wire conb or tined texture, areas
exceeding 2 square neters that have been corrected by rubbing or grinding
shal | be retextured by groovi ng nmachi ne sawn grooves neeting the
requirenents for the wire conb or tined texture. Al areas in which
grindi ng has been performed will be subject to the thickness tol erances
specified in paragraph Thickness. Any grinding performed on individua

sl abs with excessive deficiencies shall be perfornmed at the Contractor's
own decision without entitlenent to additional conpensation if eventua
renoval of the slab is required.

3.9 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete paverment shall be renmoved as indicated and as specified
in Section 02220 DEMOLI TI ON

3.10 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all damage prior to fina
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acceptance of the work. Traffic shall be excluded fromthe new pavenent.
As a construction expedient in paving internedi ate | anes between newy
paved pilot |anes, operation of the hauling equipnent will be pernitted on
t he new pavenent after the pavement has been cured for 7 days and the
joints have been seal ed or otherw se protected. Al new and existing
paverment carrying construction traffic or equi pnent shall be continuously
kept conpletely clean. Special cleaning and care shall be used where
Contractor's traffic uses or crosses active airfield pavenent.

3.11  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL (CQC)

Par agr aph ACCEPTABI LI TY OF WORK contai ns additional CQC requirenments. The
Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and submt reports as specified. Wen, in the opinion of
the Contracting Oficer, the paving operation is out of control, concrete
pl acenent shall cease.

3.11.1 Batch Pl ant Contro

A daily report shall be prepared indicating checks nade for scal e accuracy
with test weights, checks of batching accuracy, and corrective action taken
prior to and during placenment for weighing or batching, type and source of
cenent used, type and source of pozzol an or slag used, anpbunt and source of
adm xtures used, aggregate source, the required aggregate and water nmsses
per cubic neter, anmount of water as free npoisture in each size of
aggregate, and the batch aggregate and water masses per cubic neter for
each class of concrete batched during each day's plant operation

3.11.2 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinmens are fabricated. In addition, at |east two other tests
for air content shall be nmade on randomy sel ected batches of each
separate concrete mxture produced during each 8-hour period of
pavi ng. \Whenever air content reaches specified limts, an
i mediate confirmatory test shall be nade. If the second test
al so shows air content at or exceeding specified limts, an
adj ustnent shall imediately be nmade in the anount of
air-entraining adm xture batched to bring air content within
specified linmts. |[If the next adjusted batch of concrete is not
within specified linmts, concrete placenent shall be halted unti
concrete air content is within specified linits.

b. Slunp Testing. Slunp tests shall be nade when test specinens are
fabricated. Additional tests shall be nmade when excessive
variation in workability is reported by the placing forenman or
Gover nnent inspector. Wenever slunp approaches the maxi num
limt, an adjustnent shall inmediately be nmade in the batch nmasses
of water and fine aggregate, w thout exceedi ng the nmaxi num
w (c+p). Wien a slunp result exceeds the specification lint, no
further concrete shall be delivered to the paving site unti
adj ustnents have been nade and slunp is again within the lint.
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c. Tenperature. The tenperature of the concrete shall be neasured
when strength speci nens are fabricated.

3.11.3 Concrete Strength Testing for CQC

Contractor Quality Control operations for concrete strength shall consi st
of the foll ow ng steps:

a. Take sanples for strength tests at the paving site. Fabricate
and cure test cylinders in accordance with ASTM C 31/ C31M test
themin accordance with ASTM C 39/ C 39M

b. Fabricate and cure 2 test cylinders per sublot fromthe sane
batch or truckload and at the sane tinme acceptance cylinders are
fabricated and test them for conpressive strength at 7-day age.

c. Average all 8 conpressive tests per lot. Convert this average
7-day conpressive strength per lot to equival ent 90-day fl exura
strength using the Correlation Ratio determ ned during mxture
proportioning studies.

d. Conpare the equivalent 90-day flexural strength fromthe
conversion to the Average Flexural Strength Required for M xtures
from paragraph of sane title

e. |If the equivalent average 90-day strength for the lot is bel ow
the Average Flexural Strength Required for Mxtures by 138 kPa
flexural strength or nore, at any tine, adjust the mxture to

i ncrease the strength, as approved.

f. If the equival ent average 90-day strength is above the Average
Fl exural Strength Required for M xtures by 138 kPa fl exura
strength or nore for 2 consecutive days, the Contractor will be
permitted to adjust the nmixture to decrease the strength, as

appr oved.

g. The Contractor's CQC testing agency shall maintain up-to-date
control charts for strength, showi ng the 7-day CQC conpressive
strength, the 14-day conpressive strength (from acceptance tests)
and the 90-day equivalent flexural strength of each of these for
each | ot.

3.11. 4 I nspection Before Placing

Underlying materials, joint |locations and types, construction joint faces,
fornms, reinforcing, dowels, and enbedded itens shall be inspected by a

Regi stered Engineer in sufficient tine prior to each paving operation in
order to certify to the Contracting Oficer that they are ready to receive
concrete. The results of each inspection shall be reported in witing, and
the certification signed by the Registered Engi neer, prior to each days
pavi ng.
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3.11.5 Pavi ng Operati ons

The placing foreman shall supervise all placing and pavi ng operations,
shal |l determine that the correct quality of concrete is placed in each

| ocati on as shown, shall insure that the concrete is consolidated ful
depth and that finishing is perforned as specified. The placing foreman
shal | be responsi ble for nmeasuring and recording concrete tenperatures and
anbi ent tenperature hourly during placing operations, weather conditions,
tinme of placenment, volune of concrete placed, and nethod of paving and any
probl ens encount ered

3.11.6 Curing I nspection

a. Mist Curing Inspections. Each day on both work and non-work
days, an inspection shall be nmade of all areas subject to noist
curing. The surface noisture condition shall be noted and
recorded. Wen any inspection finds an area of inadequate curing,
i medi ate corrective action shall be taken, and the required
curing period for the area shall be extended by 1 day.

b. Menbrane Curing Inspection. At the end of each day's placenent,
the CQC Representative shall determi ne the quantity of conpound
used by neasurenent of the container; shall deternine the area of
concrete surface covered; shall then conpute the rate of coverage
in square neters per L and shall also note whether or not coverage
is uniform Wen the coverage rate of the curing conpound is |ess
than that specified or when the coverage is not uniform the
entire surface shall be sprayed again.

3.11.7 Col d- Weat her Protection

At | east once per day, an inspection shall be nade of all areas subject to
col d-weat her protection. Any deficiencies shall be noted, corrected, and
reported.

3.11.8 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report, signed by a
regi stered engi neer, shall be prepared for the updating of control charts
and test data, and all CQC inspections and actions covering the entire
period fromthe start of the construction through the current week.

Reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
CQC records. A copy of weekly reports shall be faxed to the Design
District Pavenent or Geotechnical Engineer. At the conpletion of concrete
pl acenent, a certification report shall be prepared containing mXx designs,
all updated control charts and concrete test data, quality control reports,
snoot hness reports, and other pertinent data on the concrete, with a
certification by a registered engineer that the concrete placed neets al
specification requirements. A copy of the certification report shall be
mailed to the Design District pavenent or Geotechnical Engi neer

-- End of Section --
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SECTI ON 02763A

PAVEMENT MARKI NGS
04/ 01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Equi pnent

Li sts of proposed equi pnent, including descriptive data, and
notifications of proposed Contractor actions as specified in this
section. List of renoval equipnent shall include descriptive data
i ndi cating area of coverage per pass, pressure adjustnent range,
tank and flow capacities, and safety precautions required for the
equi pnent operation
Conposition Requirenents

Manufacturer's current printed product description and Materia
Safety Data Sheets (MSDS) for each type paint/color proposed for
use.

Qualifications

Docunent certifying that personnel are qualified for equi pnent
operation and handling of chemcals.

SD- 06 Test Reports
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Sanmpl i ng and Testing

Certified copies of the test reports, prior to the use of the
materials at the jobsite. Testing shall be perforned in an
approved i ndependent | aboratory.

SD-07 Certificates
Vol atil e Organi c Conpound (VOC)

Certificate stating that the proposed pavenent marking paint
nmeets the VOC regul ati ons of the local Air Pollution Control
District having jurisdiction over the geographical area in which
the project is |ocated.

1.3 DELI VERY AND STORAGE

Al materials shall be delivered and stored in seal ed containers that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, nmanufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

1.4 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

1.4.1 Pai nt Application Equi prent

The equi pnent to apply paint to pavenents shall be a sel f-propelled or
nobi | e-drawn pneumati c spraying nmachine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not |ess than 8 kiloneters
per hour, and shall be capable of applying the stripe widths indicated, at
t he paint coverage rate specified in paragraph APPLI CATION, and of even
uni formthickness with clear-cut edges. The paint applicator shall have
pai nt reservoirs or tanks of sufficient capacity and suitable gauges to
apply paint in accordance with requirenents specified. Tanks shall be
equi pped with suitable air-driven nechanical agitators. The spray
nmechani sm shal |l be equi pped with quick-action val ves conveniently | ocated,
and shall include necessary pressure regulators and gauges in full view and
reach of the operator. Paint strainers shall be installed in paint supply
lines to ensure freedomfromresi due and foreign matter that nmay cause

mal function of the spray guns. The paint applicator shall be readily
adaptabl e for attachnent of an air-actuated di spenser for the reflective
nmedi a approved for use. Pneumatic spray guns shall be provided for hand
application of paint in areas where the nobile paint applicator cannot be
used.

1.4.2 Surface Preparation Equi pnent

1.4.2.1 Sandbl asti ng Equi pnment
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Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |ess than 70.8
liters per sec of air at a pressure of not |ess than 620 kPa at each
nozzl e used, and shall be equipped with traps that will maintain the
conpressed air free of oil and water

1.4.2.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 17.9 MPa at 60 degrees C in order
to adequately clean the surfaces to be nmarked.

1.4.3 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed al ong newy painted lines or
freshly placed raised narkers to control traffic and prevent danage to
new y painted surfaces or displacenment of raised pavenent narkers.

Pai nti ng equi pnrent shall be marked with | arge warning signs indicating

sl ow nmovi ng pai nting equi prent in operation

1.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi pnment used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachi nes of a type conmonly used for application of paint to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniforny at
coverage specified. Sandblasting equi pnent shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type nmachi nes cannot be used.

1.6 MAI NTENANCE OF TRAFFI C
1.6.1 Roads, Streets, and Parking Areas

When traffic nust be rerouted or controlled to acconplish the work, the
necessary warni ng signs, flagpersons, and rel ated equi pnent for the safe
passage of vehicles shall be provided.

1.7 WEATHER LI M TATI ONS FOR REMOVAL

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at |east 5 degrees C and rising at the begi nning of operations,
except those involving shot or sand blasting. Qperation shall cease during
t hunderstorns. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chenmcals. Wterblasting
shal | cease where surface water accumul ation alters the effectiveness of
materi al renoval

PART 2 PRODUCTS
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2.1 PAI NT

The paint shall be honmbgeneous, easily stirred to snoboth consistency, and
shal |l show no hard settlenment or other objectionable characteristics during
a storage period of 6 nonths. Paints for paved areas shall conformto FS
TT-P-1952, color as indicated. Pavenent nmarking paints shall conply with
applicable state and |l ocal |aws enacted to ensure conpliance with Federa
Clean Air Standards. Paint materials shall conformto the restrictions of
the local Air Pollution Control District.

2.2 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in seal ed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the naterial is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated nane, specification nunber, batch
nunber, manufacturer's fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be perforned in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernment for possible future testing should the material appear defective
during or after application

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nation of these nmethods as required. Rubber deposits,
surface |aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or narking.
Surfaces shall be recleaned, when work has been stopped due to rain

3.1.1 Pretreatnent for Early Painting
Where early painting is required on rigid pavenents, a pretreatnent with an
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc

chloride shall be applied to prepared pavenent areas prior to painting.

3.1.2 Cl eani ng Concrete Curing Conpounds
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On new Portl and cenment concrete pavenents, cleaning operations shall not
begin until a mininumof 30 days after the placenent of concrete. Al new
concrete pavenents shall be cleaned by either sandblasting or water

bl asting. Wen water blasting is perforned, thernoplastic and prefornmed
mar ki ngs shall be applied no sooner than 24 hours after the blasting has
been conpleted. The extent of the blasting work shall be to clean and
prepare the concrete surface as foll ows:

a. There is no visible evidence of curing conmpound on the peaks of
the textured concrete surface.

b. There are no heavy puddl ed deposits of curing conpound in the
val | eys of the textured concrete surface.

c. Al remining curing conpound is intact; all |oose and fl aking
material is renoved

d. The peaks of the textured pavenent surface are rounded in profile
and free of sharp edges and irregularities.

e. The surface to be marked is dry.
3.2 APPLI CATI ON
Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
paverment tenperatures are above 5 degrees C and | ess than 35 degrees C.
Pai nt tenperature shall be nmaintained within these sanme limts. New
asphalt pavenent surfaces and new Portland concrete cenent shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneunatically wth approved equi pnent at rate of
coverage specified . The Contractor shall provide guide |lines and
tenpl ates as necessary to control paint application. Special precautions
shal |l be taken in marking nunbers, letters, and synbols. Edges of nmarkings
shal | be sharply outlined.

3.2.1.1 Rate of Application
a. Nonreflective Markings: Paint shall be applied evenly to the
paverment surface to be coated at a rate of 2.9 plus or nmnus 0.5 square

neter per liter.

3.2.1.2 Dryi ng

The maxi mum drying time requirenents of the paint specifications will be
strictly enforced to prevent undue softening of bitunen, and pickup
di spl acenent, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

-- End of Section --
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SECTI ON 02770A

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cdoth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinens in the Field

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed

Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 309 (1997) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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1

1

submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Concrete; G RE

Copies of certified delivery tickets for all concrete used in
t he construction.

SD- 06 Test Reports
Field Quality Control; G RE

Copies of all test reports within 24 hours of conpletion of the
test.

.3 WEATHER LI M TATI ONS

. 3.1 Pl aci ng During Cold Wat her

Concrete placenent shall not take place when the air tenperature reaches 5
degrees C and is falling, or is already below that point. Placenent may
begin when the air tenperature reaches 2 degrees C and is rising, or is

al ready above 5 degrees C . Provisions shall be nmade to protect the
concrete fromfreezing during the specified curing period. |f necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is

bel ow 2 degrees C, placenent and protection shall be approved in witing.
Approval will be contingent upon full conformance with the foll ow ng

provi sions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M Xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 10 and 30 degrees C.

Met hods and equi prrent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen | unps before entering the mxer. Covering
and ot her nmeans shall be provided for nmaintaining the concrete at a
tenperature of at least 10 degrees C for not |ess than 72 hours after

pl acing, and at a tenperature above freezing for the remainder of the
curing period.

. 3.2 Pl aci ng Duri ng Warm Weat her

The tenperature of the concrete as placed shall not exceed 30 degrees C
except where an approved retarder is used. The mxing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl aci ng tenperature. The placing tenperature shall not exceed 35 degrees C
at any tine.

4 PLANT, EQUI PMENT, MACHI NES, AND TOCLS

4.1 CGeneral Requirenents

SECTI ON 02770a Page 4



US Arny Crinminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes. The equi pnent shall have the capability of producing the required
product, meeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all tinmes to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prent
Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE
Concrete shall conformto the applicable requirenents of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE except as ot herw se specified. Concrete
shal | have a m ni nrum conpressive strength of 24 MPa at 28 days. Maxi nmum
size of aggregate shall be 37.5 nm

2.1.1 Sl unp

The concrete slunp shall be 50 mm plus or minus 25 nm where determned in
accordance with ASTM C 143.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | npervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type optional
except that polyethylene film if used, shall be white opaque

2.2.2 Burl ap
Burl ap shall conformto AASHTO M 182.
2.2.3 Wi te Pignented Menbrane-Form ng Curing Conpound

VWi te pignented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection naterials shall be a linseed oil mxture of equa

parts, by volune, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that enulsified m xtures are not acceptabl e.
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2.4 JO NT FI LLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

2.4.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 10 mm thick, unless otherw se indicated.

2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied

Joi nt seal ant, cold-applied shall conformto ASTM C 920.
2.5.2 Joint Seal ant, Hot-Poured

Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WORK

Form work shall be designed and constructed to ensure that the finished

concrete will conformaccurately to the indicated di nensions, |ines, and

el evations, and within the tolerances specified. Forns shall be of wood or

steel, straight, of sufficient strength to resist springing during

depositing and consolidating concrete. Wod forns shall be surfaced pl ank

50 mm nom nal thickness, straight and free fromwarp, tw st, |oose knots,

splits or other defects. Wod forms shall have a nominal length of 3 m
Radi us bends nmay be forned with 19 mm boards, lanm nated to the required

t hi ckness. Steel forms shall be channel-fornmed sections with a flat top

surface and with wel ded braces at each end and at not |ess than two

i nternedi ate points. Ends of steel forns shall be interlocking and

self-aligning. Steel forns shall include flexible forns for radius

form ng, corner forns, formspreaders, and fillers. Steel forns shall have
a nomnal length of 3 m with a mninumof 3 wel ded stake pockets per form
St ake pins shall be solid steel rods with chanfered heads and pointed tips
designed for use with steel forns.

2.6.1 Si dewal k For s

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns nay be used for curb or curb returns with a radius of 3
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m or nore, where grade changes occur in the return, or where the central
angle is such that a rigid formwith a central angle of 90 degrees cannot
be used. Back forns for curb returns may be nmade of 38 mm benders, for
the full height of the curb, cleated together. In lieu of inside forns for
curbs, a curb "nule" may be used for formng and finishing this surface,
provided the results are approved.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02300.

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

3.1.2 Curb and GQutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

3.1.3 Mai nt enance of Subgrade

The subgrade shall be naintained in a snooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Fornms shall be set to the indicated alignnent, grade and di mensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 1.2 neters. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. d anps,
spreaders, and braces shall be used where required to ensure rigidity in
the fornms. Forns shall be renmoved without injuring the concrete. Bars or
heavy tools shall not be used against the concrete in renmoving the forns.
Any concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Forns shall be cleaned and coated with form oi
each tine before concrete is placed. Wod forns nay, instead, be

t horoughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is nmandatory.

3.2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mm in any 3 m long section. After forns
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are set, grade and alignment shall be checked with a 3 m straightedge.
Fornms shall have a transverse slope as indicated with the | ow side adjacent
to the roadway. Side forns shall not be renpbved for 12 hours after

fini shing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renpbved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

3.3.3 Edge and Joi nt Fi ni shing

Al slab edges, including those at forned joints, shall be finished with an
edger having a radius of 3 mMn Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then

fini shed.

3.3.4 Surface and Thi ckness Tol erances
Fi ni shed surfaces shall not vary nmore than 8 mm fromthe testing edge of a
3 mstraightedge. Permissible deficiency in section thickness will be up
to 6 M

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

3.4.1 Fornmed Curb and Gutter
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Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and Qutter Finishing

Approved slipforned curb and gutter machines nmay be used in |ieu of hand
pl acenent .

3.4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a snmooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shal |l then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 13 mm I mredi ately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, formmarks, and tool marks have been
removed. The front curb surface, while still wet, shall be brushed in the
sanme manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4.4 Joi nt Fini shing
Curb edges at forned joints shall be finished as indicated.
3.4.5 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nore than 6 mm fromthe testing edge of a
3 mstrai ghtedge. Permissible deficiency in section thickness will be up
to 6 M

3.5 SI DEWALK JA NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa

to the sidewalk width or 1.5 m on centers, whichever is less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 m or nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposite expansion joints in adjoining curbs. Were the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be fornmed about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of
the type, thickness, and w dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless

ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 3 mm blade to the depth indicated. An anple supply
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of saw bl ades shall be available on the job before concrete placenent is
started, and at |east one standby sawing unit in good working order shal
be available at the jobsite at all times during the sawi ng operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 13 nm joint filler strips. Joint
filler shall be placed with top edge 6 mm below the surface and shall be
held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. |Imrediately after finishing
operations are conpleted, joint edges shall be rounded with an edging too
having a radius of 3 mnm and concrete over the joint filler shall be
renoved. At the end of the curing period, expansion joints shall be
cleaned and filled with joint sealant. The joint opening shall be

t horoughly cl eaned before the sealing material is placed. Sealing naterial
shall not be spilled on exposed surfaces of the concrete. Concrete at the
joint shall be surface dry and atnospheric and concrete tenperatures shal
be above 10 degrees C at the tine of application of joint sealing
material. Excess naterial on exposed surfaces of the concrete shall be
renoved i medi ately and concrete surfaces cl eaned.

3.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenents and spaced so that
nonol i thic sections between curb returns will not be less than 1.5 m nor
greater than 4.5 m in length. Contraction joints shall be constructed by
nmeans of 3 mm thick separators and of a section conformng to the cross
section of the curb and gutter. Separators shall be renmoved as soon as
practicable after concrete has set sufficiently to preserve the width and
shape of the joint and prior to finishing.

3.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansi on joints of abutting portland cenent concrete pavenent, and shal
be of the sanme type and thickness as joints in the pavenent. \Were curb
and gutter do not abut portland cenent concrete pavenent, expansion joints
at least 13 nm in width shall be provided at intervals not exceeding 35
net ers. Expansi on joints shall be provided in nonreinforced concrete
gutter at locations indicated. Expansion joints shall be seal ed

i mediately followi ng curing of the concrete or as soon thereafter as

weat her conditions permt. Expansion joints and the top 25 nm depth of
curb and gutter contraction-joints shall be sealed with joint sealant. The
joint opening shall be thoroughly cleaned before the sealing material is
pl aced. Sealing material shall not be spilled on exposed surfaces of the
concrete. Concrete at the joint shall be surface dry and at nospheric and
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concrete tenperatures shall be above 10 degrees C at the tinme of
application of joint sealing material. Excess nmaterial on exposed surfaces
of the concrete shall be renoved i mediately and concrete surfaces cl eaned.

3.7 CURI NG AND PROTECTI ON
3.7. 1 CGeneral Requirenents

Concrete shall be protected against | oss of npisture and rapid tenperature
changes for at least 7 days fromthe begi nning of the curing operation
Unhar dened concrete shall be protected fromrain and flowing water. All
equi pnment needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverment due to tenperature changes during the curing period.

3.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
burlap. Mats shall overlap each other at |east 150 nm The nat shall be

t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinate contact with
concrete for not |ess than 7 days.

3.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
over | apped 300 nm when a continuous sheet is not used. The curing nmedi um
shall not be less than 450 mm w der than the concrete surface to be cured,
and shall be securely wei ghted down by heavy wood pl anks, or a bank of
noi st earth placed al ong edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherw se damaged duri ng
curing. The curing nediumshall remain on the concrete surface to be cured
for not |less than 7 days.

3.7.1.3 Menmbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the renpval of forns. Concrete shal
not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be npistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing compound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximately 5 square
neters per liter for the total of both coats. The second coat shall be
applied in a direction approximtely at right angles to the direction of
application of the first coat. The conpound shall forma uniform
continuous, coherent filmthat will not check, crack, or peel and shall be
free from pinholes or other inperfections. |f pinholes, abrasion, or other
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di scontinuities exist, an additional coat shall be applied to the affected
areas within 30 mnutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing compound has been applied shall be
resprayed by the nmethod and at the coverage specified above. Areas where
the curing compound i s damaged by subsequent construction operations within
the curing period shall be resprayed. Necessary precautions shall be taken
to insure that the concrete is properly cured at sawed joints, and that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges shall be tightly seal ed before the concrete
in the region of the joint is resprayed with curing conpound. The nethod
used for sealing the joint groove shall prevent |oss of nmoisture fromthe
joint during the entire specified curing period. Approved standby
facilities for curing concrete pavenent shall be provided at a |ocation
accessible to the jobsite for use in the event of mechanical failure of the
sprayi ng equi pnent or other conditions that m ght prevent correct
application of the menbrane-curing conpound at the proper tinme. Concrete
surfaces to which nmenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawi ng operations and
surface tests, and fromany ot her possible damage to the continuity of the
nmenbr ane.

3.7.2 Backfilling

After curing, debris shall be renobved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.

3.7.3 Prot ection

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is danmaged shall be renoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renpved danaged
portions shall be di sposed of as directed.

3.8 FI ELD QUALI TY CONTROL

3.8.1 CGeneral Requirenents
The Contractor shall performthe inspection and tests described and neet
the specified requirenments for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor

shal |l take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are met.

3.8.2 Concrete Testing

3.8.2.1 Strength Testing
The Contractor shall provide nolded concrete specinmens for strength tests.

Sanpl es of concrete placed each day shall be taken not |ess than once a day
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nor |less than once for every 190 cubic neters of concrete. The sanples
for strength tests shall be taken in accordance with ASTM C 172. Cylinders
for acceptance shall be nolded in confornmance with ASTM C 31/ C 31M by an
approved testing | aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe sane concrete sanple tested at 28
days, unless otherw se specified or approved. Concrete specified on the
basi s of conpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 4 MPa.

3.8.2.2 Ai r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nmade on
randonmly sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perfornmed on each
truckl oad of material until such time as the air content is within the
t ol erance specified.

3.8.2.3 Sl unp Test

Two slunp tests shall be made on randomy sel ected batches of each class of
concrete for every 190 cubic neters, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunping is noted al ong the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on
The antici pated thickness of the concrete shall be determ ned prior to
pl acenent by passing a tenplate through the forned section or by neasuring
the depth of opening of the extrusion tenplate of the curb form ng nachine.

If aslip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be
det erm ned by neasuring each edge of the conpleted slab

3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of bleni shes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency
When neasurenents indicate that the conpl eted concrete section is deficient

in thickness by nore than 6 nm the deficient section will be renoved,
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bet ween regul arly schedul ed joints, and repl aced.
3.9.2 H gh Areas

In areas not neeting surface snoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 nm
Paverment areas requiring grade or surface snoothness corrections in excess
of the limts specified above shall be renpved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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*4 SECTI ON 02811N

| RRI GATI ON SPRI NKLER SYSTEMS
09/ 99

GENERAL
REFERENCES

A. Materials, equipnment, and nethods of installation shall comply
with the follow ng codes and standards:

1) Manufacturer's Installation Instructions.

2) National Fire Protection Association, (NFPA): National Electrica
code.

3) Anerican Society for Testing and Materials, (lA).
4) National Sanitation Foundation, (NSF).

5) The Irrigation Association, (lA)

RELATED REQUI REMENTS

A. Installer Qualifications: Engage a firmor firms specializing in
turf and | andscape irrigation installation. Installer shall have
successfully conpleted five projects simlar in naterial and scope
of work to that indicated for the project

1) Firm Experience Period: Five years of experience with sinilar
proj ects.

2) Field Foreman Experience: Five years of experience with installing
firm

3) Subcontract Irrigation Work to a single firmspecializing in
simlar projects, acceptable to the Owmer's Representative.

Codes and Standards: Performlrrigation Work in conpliance with
applicabl e requi rnents of governing authoritites having
jurisdiction. County regul ati ons supercede these specifications.
Notify Omer's Representative, in witing, of all discrepancies
i medi atel y.

SYSTEM DESCRI PTI ON

A.  Provide an underground irrigation systemas shown and specifi ed.
The work includes:

1) Automatic/nanual irrigation systemincluding piping, fittings,
sprinkl er heads, and accessori es.

2) Pump(s), valves, backflow prevention valves, and fittings.

3) Controller(s), control wre.
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4) Testi ng.

2) Excavating and backfilling irrigation system worKk.

3) Associated interior and exterior plunbing, and accessories to
conpl ete the system

4) Pipe sl eeves.

B. Invert elevations. Indicate obstructions interfering with
operation.

SUBM TTALS

A.  Submit manufacturer's product data, performance date, and
installation instructions for each of the system conponents.

B. Submt shop drawings for the irrigation system |nclude piping
| ayout and details illustrating | ocation and types of sprinkler
heads, val ves, control systens and wiring, and list of fittings.
Show sprinkl er head coverage.

C. Subnit the follow ng naterial sanples:

1) Piping and fittings.

2) d anps.

3) Paint.

4) Wre connectors and seal er

D. Submit the follow ng equi pment sanpl es:

1) Sprinkler heads (1 or each type), conplete with housing.

2) Valves, and val ve access boxes.

3) Controller.

E. Approved equi pnent sanples will be returned to Contractor and may
be used in the work.

F. Upon irrigation system acceptance, submt witten operating and
mai nt enance instructions. Provide format and contents as directed
by the Landscape Architect.

G Provide irrigation systemrecord draw ngs:

1) Legibly mark drawi ngs to record actual construction

2) Indicate horizontal and vertical |ocations, referenced to pernmanent
surface i nprovenents..

3) ldentify field changes of dinensions and/or details.

DELI VERY, STORAGE, AND HANDLI NG
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1.5.1 Del i very

Deliver irrigation system conponents in manufacturer's original undamaged
and unopened containers with |abels intact and legible. Deliver plastic

pi pi ng i n bundl es, packaged to provi de adequate protection of pipe ends,
both threaded or plain. Store and handle materials to prevent danage and
deterioration. Provide secure, |ocked storage for val ves, sprinkler heads,
and simlar conponents that cannot be inmredi ately replaced, to prevent
installation del ays.

1.5.2 Project Conditions

It is the contractor's responsibility to locate all underground utilities
prior to trenching operations. Protect existing trees, plants, |awns and
other features designated to remanin as part of final |andscape work.
Promptly repair danage to adjacent facilities caused by irrigation system
wor k operations. Cost of repairs at contractor's expense. Pronptly notify
t he Landscape Architect of unexpected sub-surface conditions.

Irrigation systemlayout is diagrammatic. Exact |ocations of piping,
sprinkl er heads, valves, and other conponents shall be established by
contractor in the field at time of installation, and rmust be approved by
owner and | andscape architect. space sprinkler components as indicated on
plan. Mnor adjustnents in systemlayout will be pernmitted to clear

exi sting fixed obstructions. Final systemlayout shall be acceptable to

t he owner and | andscape architect.

Cut through concrete and nmasonry with core drills. Jackhamers not
permtted. Materials and finishes for patching shall match existing cut
surface materials and finish. Exercise special care to provide patching at
openings in exterior walls watertight.

1.6 WARRANTY

Warranty all work for a period of one year, starting on the Date of

Subst antial Conpletion, against defects in materials, equipnent,

wor kmanshi p, and ay repairs required resulting fromleaks or other defects
of worknanship, material or equi pnent. Repair unsatisfactory conditions
promptly at no cost to the owner.

PART 2 PRODUCTS
2.1 Material s

Al materials used in the system nmust be new and without flaw or defects of
any type and be the best quality available. Al materials have a m ni mum
guar antee of one year against material defects and workmanship. Conply
with pipe sizes indicated. No substitution of smaller pipes will be
permtted. Larger sizes may be used subject to acceptance of the |andscape
architect. Renove damage and defective pipe.

2.2 Plastic Pipe, Fittings and Connecti ons

a. Pol yvi nyl choride pipe: ASTM D2241, rigid unplasticized PVC,
extruded fromvirgin parent naterial. Provide pipe honbgeneous
t hroughout and free from visible cracks, holes, foreign materials,
blisters, winkles, and dents. Laterals to be SDR 21, Cass 200
sized as noted on plans. Main lines are to be SDR 21, d ass 200.
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b. Pol yet hyl ene pi pe: ASTM D2239 fl exi bl e pol yet hyl ene pi pe rated
at 100 PST m ni mum wor ki ng pressure.

C. PVC pipe fittings: ASTM D2241 schedul e 40 PVC nol ded fittings
suitable for solvent weld, slip joint ring tight seal, or screwed
connections. Fittings nade of other materials are not permtted.
Size slip fitting socket taper to permt a dry unsoftened pipe end
to be inserted no nore than halfway into the socket. Saddle
fittings are not permtted. Use male adapters for plastic to
nmetal connections. Hand tighten male adapters plus one turn with
a strap wench.

d. Insert fittings: ASTM D2466 insert type fittings. Saddle and
cross fittings not permtted.

2.3 Interior Copper Pipe, Fittings and Connections
Refer to specifications for interior plunbing.
2.4 Ssprinkl er Heads, Punps, Valves and Associ ated Equi pnent

Refer to drawi ngs for specified equi pment/materials |ist including, but not
limted to spray heads, gear driven rotors, nanual valves, electric renote
control valves, backflow preventor, valve access box, flow controls, quick
coupl er val ves.

2.5 Controls
2.5.1 Site Satellite Units Mbdel ESP-40SITE-S

a. The Site Satellite units where indicated as shown on the
draw ngs, shall be Rain Bird Mddel ESP-40SITE-S, 40 staion field
units in a brushed finish, stainless steel cabinet/pedestal
housi ng. The cabi net/ pedestal housing shall be complete with
nounting tenplates and hardware for bolting to a poured concrete
base. The door shall have a heavy nol ded rubber gasket and key
operated panel for easy access to the entire pedestal for

installation or field wiring. The pedestal shall include termna
strip and nmounting bracket for MSP-1 surge arrestor to facilitate
easy field wiring. Termnal strip sshall include, as standard,

val ve out put protection, surge arrestor and facilitate easy ground
Wi re connections, etc. All satellites shall be grounded to earth
ground as hereinafter specified and shown on the draw ngs.

b. The satellite units shall requrie 117 volt A C. input power and
above 26.5 volt A C. output for the operation of solenoid renpte
control valves and/or val ve-in-head sprinklers. Each shall have a
step down transfornmer (117 VAC-26.6 VAC) rated at 2.5 AMP out put
capacity for operating a nmaxi mumof six (6) sol enoids at one tine.

Units shall be conplete with a reset circuit breaker, rated at
2.1 AWMP holding current and 3.0 AWMP breaking current.

C. The satellite units shall be solid state in design. The unit
shal | have a 24-hour clock and be capable of setting START TI MES
at any hour (which is the DAYS 14-day cycle for watering cycles to
occur). Forty + (40+) individual stations shall allow for the
setting of operation tinmes froma 1 second to 2 hours tinme, in
m nute increments, of each of the 40+ stations. A station may
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j-

al so be set inthe "OMT" position to elininate it fromthe cycle.
An "OFF", "AUTO' switch ("MAXI"-"SAT") shall allow for response

of the ESP-MC Site Satellite Unit to the MAXI COM conput er

programm ng when in the "MAXI" position and to ignore all its

i ndi vi dual STATION TI ME

The ESP-MC Site Satellite Unit, when operated by MAXI, shall be
capabl e of RANDOM ACCESS or operation of the 40+ stations and
isnot required to be operated in nunerical sequence. Any of the
stations may be repeated anywhere within the schedul ed cycl e of
operation as often as desired and for a different anpunt of tine
on each repeat, if so desired. There shall be no limt or
restrictions as to the nunber of individual schedul ed cycles a
given satellite station may be schedul ed at any one tine.

I ndi vi dual station timng capabilities shall be from 1 second
m ni mum t hrough 2 hours maxi num in one-mnute increnents. Repeat
| oops shall be possible, for any sequence of station within a
cycle of operation to elinmnate "run-off" on slope areas, etc.
Al stations of satellite unit need NOT be operated during a given
cycle of operation. Any number of scheduled in at any one tine.

For local field control and operation, the ESP-MC Site Satellite
Unit shall be capable of being nanually noved to any one of the
40+ stations for operation or a conplete cycle manually started,
as desired. This shall be possible wthout noving the
"MAXI " -"SAT" switch fromthe "MAXI" position

VWhen the "MAXI"-"SAT" switch is in the "SAT" position, the ESP-MC
Site Satellite Unit will ignore ALL MAXI conmuni cations and
programm ng ONLY to its own progranming as to START DAYS, START
TIMES and individual STATION TIM NG operating the4d0 + stations in
nunerical sequence and performng all functions as a norma
i ndi vi dual "Stand- Al one" controller

Each Site Satellite unit shall be capable of being programred in
the field (at any tinme of installation) to respond to one (1) of
228 different signals (or channels). The unit shall be capabl e of
being reprogrammed to a different signal (channel), at anytine.

VWere indicated and called for on the drawi ngs, the ESP-MC Site
Satellite Units shall be Mddel ESP-40SITE-S Unit. The

cabi net/ pedestal enclosure shall be manufacture of 304 Series,
brushed finish, stainless steel of all welded construction. The
stainl ess steel shall be 510 mills thick. The cabi net/pedest al
shall be 760 mmtall and 304 mmw de by 304 mm deep. The
control | er panel assenbly shall be accessible through door I|ocated

on the top surface of the cabinet. The door shall include a 9.5 nm
thi ck foam rubber gasket to provide a weather-tight seal between
door and pedestal. The cabi net/pedestal shall include a field
wiring termnal strip, accessed through a sliding panel |ocated on
the front side of the pedestal. A single key |lock with dust cover
shal |l be incorporated to | ock both the controller door and sliding
access panel. A high-inpact plastic nmounting tenplate shall be

provided to facilitate accurate positioning of the anchor bolts
fromthe nounting the unit securely to a concrete foundati on and
for isolating the cabinet fromdirect contact with concrete base.

Al ESP-MC, |ow voltage, station output wiring shall be type UF
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2.

2.

5.

6

si ngl e conductor anneal ed soft copper wire with 1.6 mmthick PVC
i nsulation jacket. Wres shall be of the sizes indicated on the
drawi ngs. All underground wire joints and connections shall be in
standard size val ve boxes, except at solenoids and termnal strip
connecti ons.

K. Al Site Satellite units are to be equipped with a permanent wre
harness and plug connection for renpte control activation of
control val ves.

2 Surge Protection Equi pnent

a. Al controllers are to be installed with surge protection. A 3
rod grounding grid is to be installed at the satellite unit.
Three (3) 15 mm di aneter copper clad grounding rods, 243 mm | ong
arranged in a triangle at |leas 243 mmapart (1 rod length)and tied
t oget her underground with #8 or |arger bare copper wire. A
separate brass wire clanp is to be used for each wire. No nore
than one wire shall be used in any individual clamp. Miltiple
wires will not be accepted. The wire fromthe grounding rod to
thesatellite is to be as short and as straight as possible. The
trhee rods shall be driven into the ground with the top of the rod
at least 15.2 mm bel ow finished grade. Any rod that has a ground
wire connected to it comng fromthe surge arrestor at the
equi pnrent, or groundi ng the equi pnent, shall have a standard 30.5
cmx 45.7 cmrectangul ar val ve box installed over the top of the
rod. Any of the other rods shall have a 15.2 nmround val ve box
installed for future access to rods and cl anps, etc. \Where MSP-1
surge arrestors are required on the 2-wire conmmuni cation path from
a CCU unit r weather station comrunication wires, the MSP-1 surge
arrestor shall be nmounted on a M&P-1 grounding plate assenbly.
The MEP-1 grounding plate assenbly shall be securely attached to
one of the grounding rods of the grounding grid. G ound
resistance is to be 5 ohnms or |ess.

b. Surge protection nust be in accordance with the manufacturer's
specifications for particular controller

ELECTRI CAL CONTROL W RE

El ectrical control and ground wire shall be Type UF 600 volt AWS contro
cable #14 or larger. Provide control or "hot" wires either black or red in
color. Provide common or "ground" wires white in color

.7

ACCESSORI ES AND APPURTENANCES

a. Drainage fill: 12.7 mmto 19.1 nm washed pea gravel

b. Fill: dean soil free of stones |arger than 50.8 nm di aneter
foreign matter, organic material, and debris. Provide inported
fill material as required to conplete the work. Obtain rights and

pay all costs for inmported materials. Suitable excavated
materials removed to acconodate the irrigation systemwork may be
used as fill nmaterial subject to the | andscape architect's review
and accept ance.

C. Paint: Flat black, rust inhibitive paint.

d. Cl anps: Stainless steel, worm gear hose clanps with stainless
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PART 3

3.

3.

3.

1

steel screws or ear type clanps.

Low vol tage wire connectors: Socket seal type wire connectors
and wat er proof seal er.

Val ve access boxes: Tapered enclosure of rigid plastic nmateria
conpri sed of fibrous conmponents chemcally inert and unaffected by
noi sture corrosion and tenperature changes. Provide |lid of sane
material, green in color

EXECUTI ON

SI TE CONDI TI ONS

Exam ne final grades and installation conditions. do not start irrigation
systemwork until unsatisfactory conditions are corrected.

2

3

. 3.

1

PREPARATI ON

a.

If renoval of lawns or sod already in place is required, strip
sod for pipe trenches with a nechanical sod stripper uniformy
25.4 mmto 38.1 mmthick with clean cut edges.

Pl ace sl eeves as indicated for installation of piping and control
Wi re as indicated on draw ngs.

If renoval of existing paving is required for sleeve installation
and is indicated on the plans, saw cut existing paving to provide
uni form straight transition at new to exi sting paving.

| NSTALLATI ON

Excavating and Backfilling

Excavation shall include all materials encountered, except
materials that cannot be excavated by nornmal nechani cal neans.
For rock excavation submt a unit cost per foot of trench
Include in price for additional backfill materials required to
repl ace excavated rock.

Excavate trenches of sufficient depth and width to permt proper
handl i ng and instalation o fpipe and fittings.

If the pulling method is used, the pipe "plow' shall be a
vibratory type. Starting and finishing holes for pipe pulling
shal |l not exceed a 304 mm by 912 mm openi ng.

Excavate to depths required to provide 50.8 nmdepth of earth
fill or sand bedding for piping when rock or other unsuitable
bearing material is encountered.

Fill to match adjacent grade el evations with approved earth fill
material. Place and conpact fill in layers not greater than 20.32
cmdepth. Provide approved earth fill or sand to a point 102 nm
above the top of pipe. Fill to within 152.4 mm of final grade
wi th approved excavated or borrow fill nmaterials free of |unmps or
rocks larger than 25.4mmin any di nension. Provide clean topsoi
fill free of rocks and debris for top 152.4 mmof fill.
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3.

. 3.

3.

2

3

P

Except as indicated, install irrigation mains with a mini num
cover of 456 nmm based on finished grades. Install irrigation
[aterals with a mnimum cover of 304 mm based on fini shed grades.

Excavate trenches and install piping and fill during the sane
wor ki ng day. Do not |eave opemtrenches or partialy filled
trenches open overni ght.

Repl ace stripped sod in sufficient time to allow for satisfactory
sod recovery and growh. Water stripped and reinstalled sod unti
irrigation systemis placed in operation

Repl ace paving of sane naterials, using joints and patterns to
mat ch exi sting adj oi ni ng pavi ng surfaces.

astic Pipe

Install plastic pipe in accordance with manufacturer's
installation instructions. Provide for thernal expansion and
contraction.

Saw cut plastic pipe. Use a square-in-sawing vice to ensure a
square cut. Renmove burrs and shavings at cut ends prior to
install ation.

Make plastic to plastic joints with solvent weld joints or slip
joints. Use only solvent recomended by the pipe manufacturer
Install plastic pipe fittings in accordance with pipe
manuf acturer's instructions. Contractor shall make arrangenents
wi th pi pe manufacurer for all necessary field assistance.

Make plastic to metal joints with plastic nale adapters.

Make solvent weld joints in accordance with manufacturer's
reconmendati ons.

Allow joints to set at |east 24 hours before pressure is aplied
to the system

Maintain pipe interiors free of dirt and debris. C ose open ends
of pipe by acceptabl e nethods when pipe installation is not in
progress.

Sprinklers, Fittings, Valves and Accessories

Install fittings, valves, sprinkler heads, risers and accessories
in accordance with manufacturer's instructions, except if
ot herwi se i ndi cat ed.

Set sprinkler heads perpendicular to finished grades, except if
ot herwi se indi cat ed.

Locate sprinkler heads perpendicular to finished grades, except
as ot herw se indicated.

Install pop-up inpact or gear driven sprinklers with adjustable
double swing joint riser of at |east 3 standard 90 degree el bows.
Fabricate double swing joint risers of schedule 80 PVC nipples and
schedul e 40 PVC el bows. The horizontal nipple connected directly
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3.

3.4

. 3.

5

—

into the side of the lateral line shall be a mninumof 76.2 mm
long. Al other nipples of the swing joint riser shall be of
length as required for proper installation of the sprinkler head.
If the spinkler heads have a side inlet, 2 ells and a nipple my
be used instead of a double swing joint assenbly.

Install backflow prevention valve, punp, suction line, booster
punp, fittings, and accessories as shown or required to conplete
the system Backfl ow preventer nust be approved by CGovernnent.

Install controller per manufacturer's instructions.

Install in-ground control valves in a valve access box as
i ndi cated on detail sheet.

Install valve access boxes on a suitable base of gravel to
provide a | evel foundation at proper grade and to provide drai nage
of the access box.

Seal all threaded connections on control valves with teflon tape
or approved plastic joint type conpound.

Provi de concrete thrust bl ocks where required at fittings and
val ves.

Control Wring

Install electric control cable in the piping trenches where
possible. Place wire in trench adjacent to pipe. Install wire
with slack to allow for thermal expansion and contraction
Expansion joints in wire may be provided at 60.9 mintervals by
maki ng 5-6 turns of the wire around a piece of 12.7 nm pi pe
i nstead of sl ack.

Provi de sufficient slack at site connections at renpte contro
val ves in control boxes, and at all wire splices to allow raising
t he val ve bonnet or splice to the surface wi thout disconnecting
the wires when repair is required.

Connect each renpte control valve to one station of a controller
except as ot herw se indicat ed.

Connect renmpte control valves to comon and ground wire system
Make wi re connections to renote control electric valves and
splices of wire in the field, using wire connectors and sealing

cenent in accordance with nmanufacturer's recomendati ons.

Provide tight joints to prevent | eakage of water and corrosion
buil d-up on the joint.

Sl eeves

Utilize existing sleeves for installation of the irrigation
system

Provi de new sl eeves for all |ocations where existing sleeves are

not indicated. Install new sleeves prior to paving instalation
wher ever possi bl e.
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3. 3.

3. 3.

3.4

6

7

C.

O

F

Install pipe sleeves under existing concrete or asphalt surface
by jacking, boring, or hydraulic driving of the sleeve where
i ndi cated on the plans. Renove and replace existing concrete or
asphalt surfaces where cutting is necessary. Obtain Oaer's

perm ssion before cutting existing concrete and asphalt surfaces.
Where piping is shown under paved areas which are adjacent to turf
areas, install the piping in the turf areas.

ushi ng, Testing, and Adj ust ment

After sprinkler piping and risers are installed and before
sprinkler heads are installed, open control valves and flush out
the systemwith full head of water

Perform systemtesting upon conpletion of each section. Make
necessary repairs and retest sections as required.

Adj ust sprinklers after installation for proper and adequate
di stribution of the water over the coverage pattern. Adjust for
t he proper arc of coverage.

Ti ghten nozzl es on spray type sprinklers after installation

Adj ust sprinkler adjusting screw on lateral line or circuit as
required for proper radius. Interchange nozzle patterns as
directed by the | andscape architect, to give best arc of coverage.

Adj ust all electric rempte control valve pressure regul ators and
flow control stens for system bal ance and opti mum performance.

Adj ust noi sture sensor as directed by the | andscape architect.
Test as required to obtain satisfactory soil npisture operating
conditions.

Test and denobnstrate the controller by operating appropriate day,
hour and station selection features as required to automatically
start and shut down irrigation cycles to accomodate pl ant
requi renents and weat her conditions.

Servi ce

On Cctober 1st return to the site during the subsequent fal
season and winterize the system Drain all water fromthe system
or blow out the systemw th conpressed air

On May 1st return to the site during the subsequent spring season
and denmonstrate to the Omer the proper procedures for the system
start-up, operation and nai ntenance.

DI SPOSAL OF WASTE MATERI AL

Transport unsuitable excavated material, including rock to designated
di sposal
Renove fromsite and |l egally dispose of trash and debris. Mintain
di sposal

3.5

areas on Omer's property. Stockpile or spread as directed.

route clear, clean, and free of debris.

ACCEPTANCE

Test and denobnstrate to the | andscape architect and Ower the satisfactory
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operation of the systemfree of leaks. |Instruct the Ower's designated
personnel in the operation of the system including adjustnment of
sprinklers, controller(s), valves, punp controls, and npoisture sensing
controls. Upon acceptance the Omer will assune operation of the system

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

I nvestigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

SECTI ON 02821A

FENCI NG
04/ 99

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 116

ASTM A 121

ASTM A 153/ A 153M

ASTM A 585

ASTM A 780

ASTM A 824

ASTM C 94/ C 94M

ASTM F 626

ASTM F 668

ASTM F 883

ASTM F 900

ASTM F 1043

ASTM F 1083

(1995) Zinc-Coated (Gal vani zed) Steel
Wven Wre Fence Fabric

(1999) Zinc-Coated (Gal vani zed) Steel
Barbed Wre

(1998) Zinc-Coated (Hot Dip) on Iron and
St eel Hardware

(1997) Al umi num Coated Steel Barbed Wre

(1993a) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

(1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

(2000) Ready-M xed Concrete
(1996a) Fence Fittings

(1999a) Poly(Vinyl Chloride) (PVC)-Coated
St eel Chain-Li nk Fence Fabric

(1997) Padl ocks

(1994) Industrial and Conmercial Sw ng
CGat es

(1999) Strength and Protective Coatings on
Met al I ndustrial Chain-Link Fence Franework

(1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coat ed (Gal vani zed)
Wl ded, for Fence Structures
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ASTM F 1184 (1994) Industrial and Commerci al
Hori zontal Slide Gates

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Chai n Li nk Fence

Statenent, signed by an official authorized to certify on behalf
of the manufacturer, attesting that the chain |ink fence and
conponent materials neet the specified requirenents.

SD-10 Operation and Mai ntenance Data

El ectro- Mechani cal Locks
Gate Qperator

Si x copi es of operating and nmai ntenance instructions, a m ninum
of 2 weeks prior to field training. Operating instructions shal
outline the step-by-step procedures required for system startup
operation, and shutdown. The instructions shall include the
manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of all equipnent and their basic operating

features. Mintenance instructions shall include routine
mai nt enance procedures, possible breakdowns and repairs, and
troubl eshooting guide. The instructions shall include the genera

gate layout, equipnent |layout and sinplified wiring and contro
di agrans of the systemas installed.

1.3  APPROVAL OF POLYVI NYL CHLORI DE- COATED FENCE MATERI ALS
Pol yvi nyl chl oride-coated fence materials shall be thourghly inspected for
cracki ng, peeling, and conformance with the specifications by the
Contracting Oficer's Representative prior to installation. Any fence
materials rejected by the Contracting Officer's Representative shall be
repl aced by the contractor with approved materials at no additional cost to
t he Governnent.

PART 2 PRODUCTS

2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:

2.1.1 Chain Link Fence Fabric
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Cl ass 2b polyvinyl chloride-coated steel fabric with 92 grans of zinc
coating per square nmeter in accordance with ASTM F 668. Fabric shall be
fabricated of 9 gauge wire woven in 50 mm nesh. Polyvinyl chloride
coating for fabric and all other fence conponents shall be nanufacturer's
standard in color. Fabric height shall be as shown. Fabric shall be

twi sted and barbed on the top selvage and knuckl ed on the bottom sel vage.

2.1.2 Woven Wre

Woven wire shall conformto ASTM A 116 No. 9 farm fence; grade, size as
i ndi cat ed.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, nomi nal pipe
size (NPS) 1-1/2. Gate franes shall be polyvinyl chloride-coated steel
pipe (Goup A (Goup IC) with external coating Type A, a noninal pipe size
()NPS) 1-1/2, conforming to ASTM F 1043. Gate fabric shall be as specified
for chain Iink fabric. Gate |eaves nore than 2.44 m w de shall have

ei ther internediate nenbers and diagonal truss rods or shall have tubul ar
nmenbers as necessary to provide rigid construction, free fromsag or tw st.
Gate |l eaves less than 2.44 m wi de shall have truss rods or internediate

braces. Internedi ate braces shall be provided on all gate franes with an
el ectro-nechanical lock. Gate fabric shall be attached to the gate frane
by met hod standard with the manufacturer except that welding will not be

permtted. Latches, hinges, stops, keepers, rollers, and other hardware
itens shall be furnished as required for the operation of the gate.

Latches shall be arranged for padl ocking so that the padlock will be
accessi ble fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position. For high security applications,
each end nenber of gate franes shall be extended sufficiently above the top
menber to carry three strands of barbed wire in horizontal alignnment with
barbed wire strands on the fence.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |A wth external coating Type A steel
pipe. Goup IC steel pipe, zinc-coated with external coating Type A or
Type B and Group Il, forned steel sections, shall neet the strength and
coating requirenents of ASTMF 1043. Goup IIl, ASTMF 1043 steel

H section nay be used for line posts in lieu of line post shapes specified
for the other classes. Post shall be either Goup | A steel pipe, Goup IC
Goup Il, forned steel sections, or Goup IIl steel Hsections and shall be
zinc coated (Type A) and pol yvinyl chloride coating conformng to the

requi renents of ASTM F 1043. Sizes shall be as shown on the draw ngs.

Li ne posts and ternminal (corner, gate, and pull) posts selected shall be of
t he sane designation throughout the fence. Gate post shall be for the gate
type specified subject to the Iimtation specified in ASTM F 900 and/ or
ASTM F 1184,
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2.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall nmeet the strength and coating requirenents
of ASTM F 1043. Braces and rails shall be Goup IA steel pipe, size NPS

1-1/4 or Goup Il,forned steel sections, size 42 nm and shall be zinc
coated (Type A) and pol yvinyl chloride-coated confornmng to the

requi renents of ASTMF 1043. Goup Il, formed steel sections, size 42 mm,
conformng to ASTM F 1043, may be used as braces and rails if Goup Il line

posts are furnished.
2.5 WRE
2.5.1 Tension Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.5.2 Bar bed Wre

Barbed wire shall conformto ASTM A 121 zinc-coated, class 1, 13 gauge wire
with 13-1/2 gauge 4-point barbs spaced no nore than 150 nm apart.

2.6  ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Ferrous
accessories shall also be polyvinyl chloride-coated, mninmmthickness of
0. 152 mm maxi mumthickness of 0.381 mm Col or coating of fittings shall
match the color coating of the fabric. Truss rods shall be furnished for
each termnal post. Truss rods shall be provided with turnbuckles or other
equi val ent provisions for adjustrment. Barbed wire shall be 2 strand,
12-1/2 gauge wire, zinc-coated, Class 3 in accordance with ASTM A 121 or
al um num coated Type | in accordance with ASTM A 585. Barbed wire shall be
four-point barbed type steel wire. Barbed wire support arns shall be the
single armtype and of the design required for the post furnished. Tie
wire for attaching fabric to rails, braces, and posts shall be 9 gauge
steel wire and match the coating of the fence fabric. M scell aneous
hardwar e coatings shall conformto ASTM A 153/ A 153M unl ess nodifi ed.

Thr eaded hardware shall be painted to match pol yvinyl chloride coatings.

2.7 CONCRETE
ASTM C 94/ C 94M wusing 19 nm nexi num si ze aggregate, and having m ni nrum
conpressive strength of 21 MPa at 28 days. Gout shall consist of one
part portland cement to three parts clean, well-graded sand and the ninimum
amount of water to produce a workable m x.

2.8 PADLOCKS

Padl ocks shall conformto ASTM F 883, Type POl, Option A, Gade 6. EPB,
Size 44 mm Al padlocks shall be keyed alike.

2.9 ELECTRO- MECHANI CAL LOCKS
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El ectro- mechani cal | ocking devices for personnel gates shall be sol enoid
actuated such that the deadbolt retracts when the solenoid is energized and
remains electrically retracted until the gate is closed. The solenoid
shal |l be the continuous duty type, rated for 120V ac, 60Hz operation. The
| ocki ng device shall be unlockable by key and shall be keyed on both sides.
Status of the electro-nechanical |ock shall be nonitored by two limt
switches (integral to the locking device) wired in series. One switch
shall nonitor the deadl ock | ever and the other switch shall monitor the
| ocki ng t ongue.

.10 PRI VACY SLATS

Material. PVC, UV-light stablized, not less than 0.58 mmthick, sized to
fit mesh specified for direction indicated.

Color. As selected by Architect fromnmanufacturer's full range.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 3 m

Term nal (corner, gate, and pull) posts shall be set at abrupt changes in
vertical and horizontal alignnent. Fabric shall be continuous between
term nal posts; however, runs between term nal posts shall not exceed 152.4
m Any danage to gal vani zed surfaces, including welding, shall be repaired
wi th paint containing zinc dust in accordance with ASTM A 780.

.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to naintain a 50 nm

cl earance between the bottom of the fabric and finish grade.

.3 POST | NSTALLATI ON

.3.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignnment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Where solid rock is encountered with no overburden, posts shal
be set to a mnimumdepth of 457 mm in rock. Were solid rock is covered
wi th an overburden of soil or |oose rock, posts shall be set to the m ninmum
depth indicated on the drawi ng unless a penetration of 457 nmm in solid
rock is achi eved before reaching the indicated depth, in which case depth
of penetration shall terminate. Al portions of posts set in rock shall be
grouted. Portions of posts not set in rock shall be set in concrete from
the rock to ground level. Posts set in concrete shall be set in holes not

| ess than the diameter shown on the drawings. Dianeters of holes in solid
rock shall be at least 25 nm greater than the | argest cross section of the
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post. Concrete and grout shall be thoroughly consolidated around each
post, shall be free of voids and finished to forma done. Concrete and
grout shall be allowed to cure for 72 hours prior to attachnent of any item
to the posts. Goup Il line posts nay be nechanically driven, for
tenporary fence construction only, if rock is not encountered. Driven
posts shall be set to a mininumdepth of 914 mm and shall be protected
with drive caps when being set. For high security fences, fence post
rigidity shall be tested by applying a 222.4 newtons force on the post,
perpendi cular to the fabric, at 1.52 m above ground; post nmovenent
neasured at the point where the force is applied shall be | ess than or

equal to 19 nm fromthe rel axed position; every tenth post shall be tested
for rigidity; when a post fails this test, further tests on the next four
posts on either side of the failed post shall be nade; all failed posts
shal | be renoved, replaced, and retested at the Contractor's expense.

3.4 RAI LS
3.4.1 Top Rai

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail
Top rail, if required for high security fence, shall be installed as

i ndi cated on the draw ngs.

3.5 BRACES AND TRUSS RCDS

Braces and truss rods shall be installed as indicated and in confornance
with the standard practice for the fence furnished. Horizonta
(conpression) braces and diagonal truss (tension) rods shall be installed
on fences over 1.83 m in height. A center brace or 2 diagonal truss rods
shall be installed on 3.66 m fences. Braces and truss rods shall extend
fromtermnal posts to |line posts. Diagonal braces shall forman angle of
approxinately 40 to 50 degrees with the horizontal. No bracing is required
on fences 1.83 m high or less if atop rail is installed.

3.6 TENSI ON W RES

Tension wires shall be installed along the bottomof the fence |line and
attached to the term nal posts of each stretch of the fence. Bottom
tension wire shall be installed within the bottom 152 nm of the installed
fabric. Tension wire shall be pulled taut and shall be free of sag.

3.7 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension
bands. Bands shall be spaced at approxinmately 381 mm intervals. The
fabric shall be installed and pulled taut to provide a snpboth and uniform
appearance free fromsag, w thout permanently distorting the fabric dianmond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approximately 381 mm intervals and fastened to all rails and tension wres
at approximately 305 mm intervals. Fabric shall be cut by untw sting and
renovi ng pickets. Splicing shall be acconplished by weaving a single
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pi cket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 50 mm plus or minus 13 nm above the ground. For
hi gh security fence, after the fabric installation is conplete, the fabric
shal | be exercised by applying a 222 newmtons push-pull force at the center
of the fabric between posts; the use of a 133 newtons pull at the center
of the panel shall cause fabric deflection of not nore than 63.5 nm when
pulling fabric fromthe post side of the fence; every second fence pane
shall neet this requirenent; all failed panels shall be resecured and
retested at the Contractor's expense.

3.8 BARBED W RE SUPPCORTI NG ARMS AND BARBED W RE
3.8.1 CGeneral Requirenents

Barbed wire supporting arms and barbed wire shall be installed as indicated
and as recommended by the manufacturer. Supporting arns shall be anchored
to the posts in a manner to prevent easy renpbval with hand tools. Barbed
wire shall be pulled taut and attached to the arns with clips or other
neans that will prevent easy renoval.

3.9 GATE | NSTALLATI ON

Gates shall be installed at the |locations shown. Hinged gates shall be
nounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Slide gates shall be installed as reconmmended by
the manufacturer. Padlocks shall be attached to gates or gate posts with
chains. Hinge pins, and hardware shall be wel ded or otherw se secured to
prevent renoval. For farmstyle fencing, standard nmetal gate assenblies
with frane and fittings necessary for conplete installation or wood gates
shal | be furnished as shown.

3.10 GROUNDI NG

Fences crossed by overhead powerlines in excess of 600 volts shall be
grounded as specified in Section 13100 LI GHTNI NG PROTECTI ON SYSTEM
El ectrical equi pnment attached to the fence shall be grounded as specified
in Section 16370 ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL, and Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. Fences shall be grounded on
each side of all gates, at each corner, at the closest approach to each
building located within 15 m of the fence, and where the fence alignment
changes nore than 15 degrees. Grounding |ocations shall not exceed 198 m.
Each gate panel shall be bonded with a flexible bond strap to its gate
post. Fences crossed by powerlines of 600 volts or nore shall be grounded
at or near the point of crossing and at distances not exceeding 45 m on
each side of crossing. Gound conductor shall consist of No. 8 AWG solid
copper wire. Gounding electrodes shall be 19 mmby 3.05 m |ong
copper-clad steel rod. Electrodes shall be driven into the earth so that
the top of the electrode is at |least 152 mm below the grade. \Where
driving is inpracticable, electrodes shall be buried a mninumof 305 mm
deep and radially fromthe fence. The top of the electrode shall be not
less than 610 mm or nore than 2.4 m fromthe fence. G ound conductor
shal |l be clanped to the fence and el ectrodes with bronze groundi ng cl anps
to create electrical continuity between fence posts, fence fabric, and
ground rods. After installation the total resistance of fence to ground
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shal |l not be greater than 25 ohns.

3.11 PRI VACY SLATS
3.11.1 Install slats in direction indicated, securely |ocked in place.
A. Diagonally, for privacy factor of 80 to 85.

-- End of Section --
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SECTI ON 02922A
SCDDI NG AND SEEDI NG
04/ 01
PART 1 GENERAL
1.1 REFERENCES

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R 1996) Topsoil Used for

Landscapi ng Pur poses

ASTM D 5883 (1996el) Use of Rotary Kiln Produced
Expanded Shale, Clay or Slate (ESCS) as a
M neral Amendnent in Topsoil Used for
Landscapi ng and Rel at ed Purposes

1.2 SUBM TTALS
CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

*8

SD- 03 Product Data

Equi pnent ;
Cheni cal Treatnent Material; G RE-ALE

A listing of equipnent to be used for the soddi ng operation.
Manufacturer's literature including physical characteristics,
application and installation instructions for equi pnent and
chemical treatnent material.

Del i very

Del i very schedul e.

Fi ni shed Grade and Topsoi l

Fi ni shed grade status.

Topsoi |

Availability of topsoil fromthe stripping and stock piling
operation.

Quantity Check
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Bag count or bul k wei ght nmeasurenments of material used conpared
with area covered to determine the application rate and quantity
installed. The quantity of sod used shall be conpared agai nst the
total area installed.

Sod Establishnent Period

Cal endar time period for the sod establishment period. When
there is nore than one sod establishment period, the boundaries of
t he sodded area covered for each period shall be described.

Mai nt enance Record

Mai nt enance work perforned, area repaired or reinstall ed,
di agnosi s for unsatisfactory stand of grass plants.

Application of Pesticide
Pesticide treatnent plan with sequence of treatnment work with
dates and tines. The pesticide trade name, EPA registration
nunber, chemi cal conposition, fornulation, concentration of
original and diluted material, application rate of active
i ngredi ents, nethod of application, area treated, anmount appli ed;
and the nane and state |icense nunber of the state certified
applicator shall be included.
SD- 04 Sanpl es
Del i vered Topsoi
Sanpl es taken from several |ocations at the source.
Soi | Amendnent s
A 4.5 kg sanpl e.
Tenporary Seeding; G RE
Sanpl e of annual seed species and application rate.
SD- 06 Test Reports
Equi pnrent Cali bration

Certification of calibration tests conducted on the equi pnent
used in the soddi ng operation

Soi | Test
Certified reports of inspections and |aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be descri bed.
SD-07 Certificates

Sod
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Topsoi |

pH Adj ust er
Fertilizer
Organic Materi al
Soi | Conditi oner
Pesti ci de

Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol |l owi ng:

a. Sod. dassification, botanical name, common nane,
m xture percentage of species, percent purity, quality grade,
field location and state certification

b. Topsoil. Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and nmechani cal anal yses.

c. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

d. Fertilizer. Chenical analysis and conposition percent.

e. Organic Material: Conposition and source.

f. Soil Conditioner: Conposition and source.

g. Pesticide. EPA registration nunber and regi stered uses.
SD-10 Operation and Mai ntenance Data

Data intended to be incorporated in operations and mai nt enance
manual s.

1.3 SOURCE | NSPECTI ON

The sources of sod naterial and delivered topsoil shall be subject to
i nspection.

1.4  DELIVERY, |NSPECTION, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Sod

Sod shall be protected during delivery to prevent desiccation, interna
heat buil dup, or contami nation

1.4.1.2 Del i vered Topsoi
Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSO L. A soil test shall be provided for topsoil delivered to

the site.

1.4.1.3 Soi | Amendnents
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Soi | amendnments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chenical analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chemnical analysis
shal | be provided for bul k deliveries.

1.4.1. 4 Pesti ci des

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the EPA regi stration number
and the manufacturer's registered uses.

1.4.2 I nspection

Sod shall be inspected upon arrival at the job site for conformty to
species. Sod shall be checked for visible broadl eaf weeds, and a visible
consi stency with no obvi ous patches of foreign grasses that exceed 2
percent of the canopy. Sod that is heating up, dry, noldy, yellow,
irregularly shaped, torn, or of uneven thickness shall be rejected. O her
materials shall be inspected for conpliance with specified requirenents.
Open soil amendnent containers or wet soil amendnents; topsoil that
contains slag, cinders, stones, lunps of soil, sticks, roots, trash or
other material over a m nimm 40 nm di aneter; and topsoil that contains
vi abl e plants and plant parts, shall be rejected. Unacceptable materials
shal |l be renoved fromthe job site

1.4.3 St or age

1.4.3.1 Sod
Sod shall be stored in designated areas and kept in a noist condition by
watering with a fine mst, and covered with noist burlap, straw, or other
covering. Covering shall allow air to circul ate, preventing internal heat
frombuilding up. Sod shall be protected from exposure to wi nd and direct
sunlight until installed.

1.4.3.2 Q her Material Storage
Materials shall be stored in designated areas. Linme and fertilizer shal
be stored in cool, dry locations, away from contam nants. Chem ca
treatment material shall be stored according to manufacturer's instructions
and not with sod operation materials.

1.4.4 Handl i ng

Sod shall not be damaged during handling. Except for bul k deliveries,
materials shall not be dropped or dunped from vehicles.

1.4.5 Time Limtation

Time limtati on between harvesting and installing sod shall be a maxi num 36
hour s.

PART 2 PRODUCTS
2.1 SCD

2.1.1 Sod Cl assification
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2.

Nur sery-grown sod shall be provided as classified by applicable state | aws.
Sod section shall be sized to pernit rolling and Iifting w thout breaking.

1.2 Grass Speci es
Grass species shall be proportioned as foll ows:

Bot ani cal Nane Conmon Nane M xture Percent

Sod Cynodon dactyl on Ber muda ' T- 10 0
Seed Cynodon dactyl on Conmon Ber nuda 98% Weed Free

.1.3 Quality

Sod shall be relatively free of thatch, diseases, nematodes, soil-borne

i nsects, weeds or undesirable plants, stones larger than 25 nmin dianeter,
woody plant roots, and other naterials detrinental to a healthy stand of
grass plants. Broadl eaf weeds and patches of foreign grasses shall be a
maxi mum 2 percent of the sod section

.1.4 Thi ckness

Sod shall be machine cut to a mninmum 35 nmthickness. Measurenment for
t hi ckness shal |l exclude top growh and thatch

.1.5 Anchor s

Sod anchors shall be as reconmended by the sod supplier

.1.6 Substitutions

Substitutions will not be allowed w thout witten request and approval from
the Contracting O ficer.

.2 TOPSA L

Topsoil shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromstripping operation, topsoi

shal | be delivered and anended as reconmrended by the soil test for the sod
speci es specified. Topsoil shall be free fromslag, cinders, stones, |unps
of soil, sticks, roots, trash, or other material over a maxi mum 40 nm

di ameter. Topsoil shall be free fromviable plants and plant parts. 75 mm
of topsoil shall be placed over entire area designated for seedi ng and
sodding. the soil shall then be harrowed into the top 150 nm of existing
soil. It shall then be leveled and rolled prior to seeding or sodding.

The contractor shall take soil samples fromall proposed |awn areas. The
sampl es shall be marked and nunbered in sequence on a plan. A copy of the
pl an shall be submitted to the Contracting Officer. The sanples shall be
pl aced i nto correspondi ngly nunbered sanpl e bags fromthe University of
Ceorgi a Extension Service and sunbitted for analysis of |awn areas.

Include a list of the sod and seed types for analysis. The report shall be
eval uated and illustrated on the plan identifying limts of area and rates
of application for soil conditioners and fertilization as determ ned by the
Anal ysis fromthe University of Georgia Extension Service. The linmts of
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treatment for a single sanple shall be determined to be equal distance
bet ween two sanpl es.

2.3 SO L AMENDMENTS

Soi | amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the follow ng requirenents. Vermiculite
shall not be used.

2.3.1 pH Adj ust er

The pH adjuster shall be an agricultural linmng material in accordance with
ASTM C 602. These materials nay be burnt |ine, hydrated |ime, ground

i mestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant material specified.

2.3.1.1 Li nest one

Li mestone naterial shall contain a mninum cal ci um carbonate equi val ent of
80 percent. Gradation: A mnimm 95 percent shall pass through a 2.36 nm
sieve and a m ni mum 55 percent shall pass through a 0.250 nm sieve. To

rai se soil pH, ground linmestone shall be used.

2.3.1.2 Hydrated Line

Hydrated linme shall contain a mninum cal ci um carbonate equival ent of 110
percent. Gradation: A mininum 100 percent shall pass through a 2.36 nm
sieve and a mni mum 97 percent shall pass through a 0.250 nmm si eve.

2.3.1.3 Burnt Linme

Burnt lime shall contain a mininumcal cium carbonate equival ent of 140
percent. Gradation: A mninmm95 percent shall pass through a 2.36 mm
sieve and a mnimum 35 percent shall pass through a 0.250 nmm si eve.

2.3.2 Fertilizer

The nutrients ratio shall be 3 parts nitrogen, 4 parts phosphorus, and 1
part potassium Fertilizer shall be controlled rel ease comercial grade,
free flowing, uniformin conposition, and consist of a

ni t r ogen- phosphorus-potassiumratio. The fertilizer shall be derived from
sul phur coated urea, urea formal dehyde, plastic or polymer coated pills, or
i sobutyl enediurea (I1BDU). Fertilizer shall be balanced with the inclusion
of trace minerals and mcro-nutrients.

2.3.3 Ni trogen Carrier Fertilizer
The nutrients ratio shall be 3 parts nitrogen, 4 parts phosphorus, and 1
part potassium Nitrogen carrier fertilizer shall be commercial grade,
free flowing, and uniformin conposition. The fertilizer my be a liquid
ni trogen sol ution.

2.3. 4 Organic Materi al

Organic material shall consist of either boneneal, rotted manure,
deconposed wood derivatives, recycled conpost, or worm castings.

2.3.4.1 Boneneal
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Boneneal shall be finely ground, steaned bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4.2 Rot t ed Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containing
a maxi mum 25 percent by volune straw, sawdust, or other bedding naterials.
Manure shall contain no chenicals or ingredients harnful to plants. The
manure shall be heat treated to kill weed seeds and be free of stones,
sticks, and soil

2.3.4.3 Deconmposed Wod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, yard trimm ngs,
or other wood waste material free of stones, sticks, soil, and toxic
subst ances harnful to plants, fully conposted or stabilized with nitrogen

2.3.4.4 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromfood; agricultural or industria
residual s; biosolids (treated sewage sludge); yard trimrngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw naterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 10 nm screen, possess
a pHof 5.5 to 8.0, and have a npoisture content between 35-55 percent by
wei ght. The material shall not contain nore than 1 percent or |ess by
wei ght of man-made foreign matter. Conpost shall be cleaned of plastic
materials larger than 50 mmin | ength.

2.3.5 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for use singly or in conbination to neet the requirenents for
t opsoil .

2.3.5.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A mninmm 95
percent by weight shall pass a 2 nmmsieve and a mini num 10 percent by

wei ght shall pass a 1.18 mmsieve. Geensand shall be balanced with the
inclusion of trace minerals and nutrients.

2.3.5.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polynmers shall be
sized and applied according to the nanufacturer's reconmrendati ons.

Pol ymers shall be added as a soil anendnent and be cross-|inked

pol yacryl am de with an absorption capacity of 250-400 tines its weight.

2.3.5.3 Cal ci ned d ay

Cal cined clay shall be granular particles produced fromnontnorillonite
clay calcined to m ninmumtenperature of 650 degrees C. Gadation: A

m ni mum 90 percent passing 2.36 nmmsieve; a mninmum 99 percent shall be
retained on a 0.250 nmm si eve; and a nmaxi mum 2 percent shall pass a 0.150 nm
sieve. Bulk density: A maxi mum 640 kil ogram per cubic neter
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2.3.5.4 Gypsum

Gypsum shall be commrercial ly packaged, free flow ng, and a mi ni mum 95
percent cal cium sulfate by vol une.

2.3.5.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS naterial shall be in conformance with ASTM D 5883.
2.4 WATER

Water shall be the responsibility of the Contractor unless otherw se noted.
Water shall not contain elements toxic to plant life.

2.5 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved.

PART 3  EXECUTI ON
3.1 I NSTALLI NG SOD TI ME AND CONDI Tl ONS
3.1.1 Soddi ng Ti ne
Sod shall be installed fromApril 15 to Septenber 15 for strong growt h.
3.1.2 Soddi ng Condi ti ons

Soddi ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive noisture or other

unsati sfactory conditions prevail, the work shall be stopped when directed.
VWhen special conditions warrant a variance to the soddi ng operations,
proposed alternate tines shall be submtted for approval.

3.1.3 Equi pnrent Cali bration

| mredi ately prior to the comrencenent of soddi ng operations, calibration
tests shall be conducted on the equipnent to be used. These tests shal
confirmthat the equipnent is operating within the nanufacturer's
specifications and will neet the specified criteria. The equipnment shal
be calibrated a m nimum of once every day during the operation. Provide
calibration test results within one week of testing.

3.1.4 Soi |l Test

Del i vered topsoil, existing soil in snooth graded areas, and stockpiled
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determining the particle size, pH, organic matter content, textural class,
chem cal analysis, soluble salts analysis, and mechani cal analysis. Sanmple
collection on site shall be random over the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxious weeds, toxic substances, or other
materials harnful to plant growth. The test shall determine the quantities
and type of soil amendnents required to meet |ocal growi ng conditions for
the sod species specified.
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3.2 SITE PREPARATI ON
3.2.1 Fi ni shed Grade and Topsoi

Prior to the conmrencenent of the soddi ng operation, the Contractor shal
verify that finished grades are as indicated on draw ngs; the placing of
topsoil, harrowi ng 150 nm deep, snooth gradi ng, and conpacti on requirenents
have been conpleted in accordance with Section 02300 EARTHWORK.

3.2.2 Application of Soil Anendnents
3.2.2.1 Appl yi ng pH Adj uster

The pH adjuster shall be applied at the rate reconmended by the soil test.
The pH adjuster shall be incorporated into the soil to a maxi num 100 nm
depth or may be incorporated as part of the tillage operation

3.2.2.2 Applying Fertilizer

The application rate shall be 0.5 kil ograns per 100 square neter.
Fertilizer shall be incorporated into the soil to a maxi mum 100 mm dept h or
may be incorporated as part of the tillage or hydroseedi ng operation or
shall conmply with rates recommended by the soil analysis.

3.2.2.3 Applying Soil Conditioner

The soil conditioner shall be as recomended by the soil test. The soi
conditioner shall be spread uniformy over the soil a m nimum 25 nm depth
and thoroughly incorporated by tillage into the soil to a maxi nrum 100 nm
dept h.

3.2.2.4  Applying Super Absorbent Polyners

Pol ymers shall be spread uniformly over the soil as recommended by the
manuf acturer and thoroughly incorporated by tillage into the soil to a
maxi mum 50 nmm deep prior to placenent of sod.

3.2.3 Till age

Soil on slopes up to a maxi mum 3-hori zontal -to-1-vertical shall be tilled
to a mnimum 100 nm deep. On sl opes between 3-horizontal -to-1-vertical and
1-horizontal-to-1 vertical, the soil shall be tilled to a mininmm50 mm
deep by scarifying with heavy rakes, or other nethod. Rototillers shall be
used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be nmaintained as indicated on draw ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi
used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenents. The pH adjuster, fertilizer, and soil conditioner
may be applied during this procedure.

3.2. 4 Prepared Surface

3.2.4.1 Preparation
The prepared surface shall be a nmaxi rum 25 nm bel ow t he adj oi ni ng grade of
any surfaced area. New surfaces shall be blended to existing areas. The

prepared surface shall be rolled and conpleted with a light raking to
renove fromthe surface debris and stones over a mnimm 16 nmin any
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di mensi on.
3.2.4.2 Pr ot ecti on

Areas within the prepared surface shall be protected from conpaction or
danmage by vehi cul ar or pedestrian traffic and surface erosion

3.3 | NSTALLATI ON

Prior to installing sod, any previously prepared surface conpacted or
damaged shall be reworked to nmeet the requirenments of paragraph SITE
PREPARATI ON. Areas shall be sodded as indicated. Adequate soil noisture
shal |l be ensured prior to sodding by spraying water on the area to be
sodded and wetting the soil to a maxi mum 25 nmm dept h.

3.3.1 Installing Sod

Rows of sod sections shall be placed parallel to and tightly agai nst each
other. Joints shall be staggered laterally. The sod sections shall not be
stretched or overlapped. All joints shall be butted tight. Voids and air
drying of roots shall be prevented. Sod sections shall be laid across the
sl ope on long slopes. Sod sections shall be laid at right angles to the
flow of water in ditches. Sod sections shall be anchored on sl opes steeper
than 3-horizontal -to-1-vertical. Anchoring nmay be required when surface
wei ght or pressure upon placed sod sections is anticipated to cause latera
noverment. Sod anchors shall be placed a m nimum 600 mm on center with a

m ni mum 2 anchors per sod section.

3.3.2 Fi ni shi ng

Di spl acenent of the sod shall be prevented by tanmping or rolling the sod in
pl ace and knitting the sod to the soil. Air pockets shall be elininated
and a true and even surface shall be provided. Frayed edges shall be
trimred, and holes or nissing corners shall be patched with sod.

3.3.3 Rol I'i ng

The entire area shall be firnmed with a roller not exceeding 130 kil ograns
per meter roller width. Slopes over a nmaxi mum 3-horizontal -to-1 vertica
shal |l not be rolled.

3.3.4 \Watering Sod

Watering shall be started imrediately after conpleting each day of
installing sod. Water shall be applied at least 3 tinmes per week to

suppl enent rainfall, at a rate sufficient to ensure noist soil conditions
to a mnimumdepth of 25 mm Run-off, puddling, and wilting shall be
prevented. Unless otherw se directed, watering trucks shall not be driven
over turf areas. Watering of other adjacent areas or plant nmaterial shal
be prevented.

3.4 TEMPORARY AND PERMANENT SEEDI NG

The application rate shall be 0.5 kil ograns per 100 square nmeters. \Wen
directed during contract delays affecting the sodding operati on or when a
qui ck cover is required to prevent surface erosion, the areas designated
shal | be seeded with annual seed. The annual seed species and application
rate shall be submitted for approval
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3.4.1 Soi | Amendnents, Tillage and Watering

VWhen soil anendments have not been applied to the area, the quantity of 1/2
of the required soil anendments shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Sod as required.

3.4.2 Remai ni ng Soi |l Amendnents

The remai ning soil amendnents shall be applied in accordance with the
par agraph Tillage when the surface is prepared for installing sod.

3.5 QUANTI TY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anpunt used. For materials provided in bulk, the weight
certificates shall be retained as a record of the anpbunt used. The anount
of the naterial used shall be conpared with the total area covered to
determ ne the rate of application. The quantity of sod used shall be
conpared against the total area established with sod. Differences between
the quantity applied and the quantity specified shall be adjusted as

di r ect ed.

3.6  APPLI CATI ON OF PESTI Cl DE

When application of a pesticide beconmes necessary to renbve a pest or
di sease, a pesticide treatnment plan shall be submtted and coordinated with
the installation pest nanagenment program

3.6.1 Techni cal Representative

The certified installation pest nanagenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treat ment measures for pest or disease control. They may be present during
treat ment application.

3.6.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. C othing and personal
protective equi prent shall be used as specified on the pesticide label. A
cl osed systemis recommended as it prevents the pesticide fromconing into
contact with the applicator or other persons. Wter for formnulating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer neeting |ocal plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or danmmge. Any repairs are to be perforned i mediately.

3.7 RESTORATI ON AND CLEAN UP

3.7.1 Restoration
Exi sting turf areas, pavenents, and facilities that have been damaged from
t he soddi ng operation shall be restored to original condition at

Contractor's expense.

3.7.2 Cean Up
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Excess and waste material shall be renpved fromthe sodded areas and shal
be di sposed offsite. Adjacent paved areas shall be cleaned.

3.8 PROTECTI ON OF | NSTALLED AREAS

| mredi ately upon conpl etion of the sodding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades and
provi di ng signage as required, or as directed. Signage shall be in
accordance with Section 10430 EXTERI OR Sl GNAGE

3.9 SOD ESTABLI SHVENT PERI CD
3.9.1 Commencenent

The sod establishnent period to obtain a healthy stand of grass plants
shall begin on the first day of work under this contract and shall end 3
nmonths after the |last day of sodding operation. Witten calendar tine
peri od shall be furnished for the sod establishnent period. Wen there is
nore than 1 sod establishnment period, the boundaries of the sodded area
covered for each period shall be described. The sod establishment period
shoul d be coordinated with Section 02930 EXTERI OR PLANTING The sod

est abl i shnent period shall be nodified for inclenment weather, shut down
peri ods, or for separate conpletion dates of areas.

3.9.2 Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health. A satisfactory
stand of grass plants fromthe soddi ng operation shall be |iving sod
uniformin color and | eaf texture. Bare spots shall be a maxi mum 50 mm
square. Joints between sod pieces shall be tight and free from weeds and
ot her undesirabl e grow h.

3.9.3 Mai nt enance During Establishnent Period

Mai nt enance of the sodded areas shall include eradicating weeds, insects
and di seases; protecting enbanknments and ditches from surface erosion

mai nt ai ni ng erosion control materials and nulch; protecting installed areas
fromtraffic; nowing;, watering; and post-fertilization

3.9.3.1 Mai nt enance | nstructions

Witten instructions for the owner's naintenance of |andscaping. |nclude
initial maintenance reconmendations following the contractors 12 nonth
nmai nt enance period for long termrecommendations. Submt prior to

accept ance of | andscapi ng.

3.9.3.2 Mowi ng

Sodded areas shall be nowed to a minimum 75 mm hei ght when the turf is a
maxi mum 100 mm height. dippings shall be renoved when the amount cut
prevents sunlight fromreaching the ground surface

3.9.3.3 Post-Fertilization

The application rate shall be 0.5 kil ograns per 100 square neters. A

maxi mum 4 kil ograms per hectare of actual available nitrogen shall be
provided to the grass plants. The application shall be timed prior to the
advent of w nter dormancy and shall be made w thout burning the installed
grass plants.

SECTI ON 02922A Page 14 (Revised by Anendment No. 0008)



US Arny Criminal Investigation Laboratory, Ft. Gllem GA DACA21- 02- R- 0008

3.9.3.4 Pesti ci de Treat nent

Treatment for di sease or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE

3.9.3.5 Repai r

Unsatisfactory stand of grass plants shall be repaired or reinstalled, and
eroded areas shall be repaired in accordance with paragraph SITE
PREPARATI ON.

3.9.3.6 Mai nt enance Record

A record of each site visit shall be furnished which describes the
mai nt enance work perforned; areas repaired or reinstalled; and di agnosis
for unsatisfactory stand of grass plants.

3.10  WARRANTI ES

Warranties shall be in addition to, and not a limtation of, other rights

t he owner may have agai nst the contractor under the contract documents.
Warrant |awns until the date of acceptance at the end of the specified

mai nt enance period. Replace unsatisfactory sod or seeded naterials (those
dead or lacking vigor) with healthy, vigorous naterials. Plant only during
next occurring specified planting season. At the direction of the owners
representative, either replace materials in borderline condition or extend
the warranty covering such materials for one full growi ng season. Another

i nspection will be conducted at the end of the extended warranty period, if
any, to deternine acceptance or rejection. Only one replacenent (per
area) will be required at the end of the warranty period, except for |osses

or replacements due to failure to conmply with specified requirenents.
3.11 MAI NTENANCE

Maintain lawns frominmediately after planting until the l|atest of: 12
nonth warranty period after date when seeding, sprigging, plugging, or
soddi ng (as applicable) is substantially conplete, or until an acceptable
lawn i s established.

a. Basi s of acceptance, sodded |awns: At the end of mmintenance
peri od, |awns shall be uniformin texture, density, and col or
substantially weed-free; w thout gaps or bare spots; and with
vi gorous grow h of proper species and variety.

b. Watering: Water regularly and at such times and rates as
necessary for optinumgrowh and to avoid w lting, puddling,
runof f, or erosion

C. Mow grass at regular intervals to naintain a maxi num hei ght of 38
mm do not cut nmore than 1/3 of grass blade at any one now ng.
Use only sharp equi pnent on dry grass and firmsoil. Trim edges
and clip by hand where necessary. Inmediately renove clippings
after mowi ng and trinm ng

d. Fertilizing. After one nonth of growth, apply fertilizer at the
rate of 0.5 kg of available nitrogen per 100 square neters.

e. Control growth of weeds: Apply herbicides in accordance wth
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manufacturer's instructions. renedy any damage resulting from use
of herbi ci des.

Do not allow foot or vehicular traffic over new |l awmn areas. Provide
ef fective barricades or warning signs, or both if necessary. Regrade and

replant areas if necessary to correct rutted, danmaged, or inproperly graded
ar eas.

-- End of Section --
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SECTI ON 02930A

EXTERI OR PLANTI NG
06/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
ANLA Z60.1 (1996) Nursery Stock

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Wody Pl ant Mai nt enance

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5034 (1995) Breaking Strength and El ongati on of

Textile Fabrics (G ab Test)

ASTM D 5035 (1995) Breaking Force and El ongation of
Textile Fabrics (Strip Method)

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

ASTM D 5883 (1996el) Use of Rotary Kiln Produced
Expanded Shale, Clay or Slate (ESCS) as a
M neral Amendnent in Topsoil Used for
Landscapi ng and Rel ated Purposes

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

*8

SD- 02 Shop Drawi ngs

Fi ni shed Grade, Topsoil and Underground Utilities

Fi ni shed grade status; |ocation of underground utilities and
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facilities; and availability of topsoil fromthe stripping and
stock piling operation

SD- 03 Product Data

Ceotextile; G REALE
Chemical Treatnent Material; G REALE

Manuf acturer's literature including physical characteristics,
application and installation instructions for geotextile and
chemical treatnent material.

Equi pnent

A listing of equipnent to be used for the planting operation.
Del i very

Del i very schedul e
Pl ant Est abli shnent Period

Cal endar time period for the plant establishment period. When
there is nore than one establishnent period, the boundaries of the
pl anted areas covered for each period shall be described.

Mai nt enance Record

Mai nt enance work perforned, quantity of plant |osses, and
repl acenents; and di agnosis of unhealthy plant naterial

Application of Pesticide
Pesticide treatnent plan with sequence of treatnment work with
dates and tines. The pesticide trade name, EPA registration
nunber, chenical conposition, fornulation, concentration of
original and diluted nmaterial, application rate of active
i ngredi ents, nethod of application, area treated, anmount appli ed;
and the name and state |icense nunber of the state certified
applicator shall be included.
SD- 04 Sanpl es
Del i vered Topsoi
Sanpl es taken from several |ocations at the source.
Soi | Amendrent s
A 4.5 kg sanpl e.
Mul ch
A 4.5 kg sanpl e.
SD- 06 Test Reports

Exi sting Soil Test; G RE
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Certified reports of inspections and |aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be descri bed.

SD-07 Certificates

Pl ant Materi al

Topsoi |
pH Adj ust er
Fertilizer

Organic Materi al

Soi | Conditi oner

Organi c Mul ch

Mycorr hi zal Fungi | nocul um
Pesti ci de

Prior to delivery of materials, certificates of conpliance
attesting that nmaterials neet the specified requirenents.

Certified copies of the material certificates shall include the
fol | owi ng.
a. Plant Material: Cassification, botanical name, conmon

nane, size, quantity by species, and | ocation where grown.

b. Topsoil: Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

c. pH Adjuster: Sieve analysis and cal ci um carbonate
equi val ent .

d. Fertilizer: Chenical analysis and conposition percent.
e. Organic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.

g. Organic Ml ch: Conposition, source, and treatnment
agai nst fungi growt h.

h. Mcorrhizal Fungi Inoculum Plant naterial treated.
i. Pesticide. EPA registration nunmber and registered uses.
SD-10 Operation and Mai ntenance Data

Data i ntended to be incorporated in operations and mai nt enance
manual s.

1.3 SOQURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoi
shal | be subject to inspection

1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

1.4.1 Del i very
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A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Pl ant Material ldentification

Plant nmaterial shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

1.4.1.2 Protection During Delivery

Plant nmaterial shall be protected during delivery to prevent desiccation

and damage to the branches, trunk, root system or earth ball. Branches

shal |l be protected by tying-in. Exposed branches shall be covered during
transport.

1.4.1.3 Del i vered Topsoi

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
topsoil.

1.4.1. 4 Soi | Amendnents

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chemnical analysis
shal | be provided for bul k deliveries.

1.4.1.5 Pesticide Materia

Pesticide nmaterial shall be delivered to the site in the original, unopened
contai ners bearing legible labels indicating the Environmental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

1.4.2 I nspection

Plant material shall be well shaped, vigorous and healthy with a healthy,
wel I branched root system free from di sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion. Plant material shall be
checked for unauthorized substitution and to establish nursery grown
status. Plant nmaterial show ng desiccation, abrasion, sun-scald injury,

di sfigurenent, or unauthorized substitution shall be rejected. The plant
material shall exhibit typical formof branch to height ratio; and neet the
cal i per and hei ght measurenments specified. Plant material that neasures

| ess than specified, or has been poled, topped off or headed back, shall be
rejected. Container-grown plant material shall show new fibrous roots and
the root nass shall contain its shape when renoved fromthe container

Plant material with broken or cracked balls; or broken containers shall be
rejected. Bare-root plant nmaterial that is not dormant or is showi ng roots
were pulled fromthe ground shall be rejected. Oher materials shall be

i nspected for compliance with paragraph PRODUCTS. Open soil anendnent
contai ners or wet soil amendnents shall be rejected. Topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other

material larger than 40 mm dianeter shall be rejected. Topsoil that
contains viable plant material and plant parts shall be rejected.
Unacceptable material shall be removed fromthe job site.

1.4.3 St or age
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4.3.1 Plant Material Storage

Plant material not installed on the day of arrival at the site shall be
stored and protected in designated areas. Plant material shall not be
stored | onger than 30 days. Plant naterial shall be protected fromdirect
exposure to wind and sun. Bare-root plant nmaterial shall be heeled-in

Al plant material shall be kept in a npist condition by watering with a
fine mst spray until install ed.

A. Packaged Materials: Deliver packaged materials in containers
showi ng wei ght, analysis, and nane of manufacturer. Protect
materials fromdeterioration during delivery and while stored at
site.

B. Seed: Deliver seed in original sealed, |abeled, and undamaged
cont ai ners.

C. Sod: Harvest, deliver, store, and handl e sod according to the
requi renents of the Anerican Sod Producers Association's (ASPA)
"Specifications for Turfgrass Sod Materials and
Transpl anting/Installing."

.4.3.2 Q her Material Storage

Storage of other nmaterial shall be in designated areas. Soil amendnents
shall be stored in dry | ocations and away from contam nants. Chenica
treatment material shall be stored according to manufacturer's instructions
and not with planting operation materi al

4.4 Handl i ng

Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant material shall be avoided. Plant
material shall not be handled by the trunk or stens. WMaterials shall not
be dropped from vehicl es.

A. Handl e ball ed and burl apped stock by the root ball

B. Deliver trees, shrubs, ground covers, and plants after
preparations for planting have been conpl eted and i nstal
imediately. |f planting is delayed nore than 6 hours after
delivery, set planting materials in shade, protect from weather
and nechani cal danage, and keep roots noist.

1) Heel-in bare-root stock. Soak roots in water for 2 hours if dried
out.

2) Set balled stock on ground and cover ball with soil, peat noss,
sawdust, or other acceptable material

3) Do not renove container-grown stock fromcontainers before tine of
pl anti ng.

4.5 Time Limtation
Except for container-grown plant material, the tine [imtation from di ggi ng

to installing plant material shall be a maxi mum 90 days. The tine
l[imtation between installing the plant material and placing the nul ch
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shal | be a maxi mum 24 hours.

5  WARRANTY

A.  CGeneral Warranty: The special warranty specified in this Article
shal |l not deprive the Owmer of other rights the Owmer nmay have
under other provisions of the Contract Docunents and shall be in
addition to, and run concurrent with, other warranti es nade by the
Contractor under requirements of the Contract Documnents.

B. Special Warranty: Warrant the following living planting materials
for a period of one year after date of Substantial Conpletion
agai nst defects including death and unsatisfactory growth, except
for defects resulting fromlack of adequate nmi ntenance, neglect,
or abuse by Oaner, abnormal weather conditions unusual for
warranty period, or incidents that are beyond Contractor's control

C. The Contractor is required to performa warranty inspection of
the trees and shrubs two weeks prior to the conpletion of the
warranty period. He shall notify the adnm nistrators of the Ft.
G llem Forensics Laboratory of the time and date of the
i nspection. Follow ng the inspection, the contractor shall submt
a report to the owner or the owner's representative identifying
the condition and conpliance with the specifications. This
i nspection shall ber submitted in witing and suppl enented with
phot ogr aphi ¢ docunmentation. It shall docunment the materials that
do not conpy with the specifications and/or those that have not
remai ned viable. It shall include a schedule for replacnent of
those materials that do not meet specification

1) Trees.

2) Shrubs.

3) Ground covers.

4) Pl ants.

C. Renmove and repl ace dead planting materials imredi ately unl ess
required to plant in the succeedi ng planti ng season

D. Replace planting materials that are nore than 25 percent dead or
in an unhealthy condition at end of warranty period.

E. Alimt of one replacenent of each plant material will be
requi red, except for | osses or replacenments due to failure to
conply with requirenents.

6 TREE AND SHRUB MAI NTENANCE

Mant ai n trees and shrubs by pruning, cultivating, watering, weeding,
fertilizing, restoring planting saucers, mulching, and resetting to proper
grades or vertical position, as required to establish healthy, viable

pl antings. Spray insecticides, pre-energents and herbicides as required to
keep trees and shrubs free of insects, invasive plants and disease.

Mai ntain trees and shrubs for the foll owi ng period:

A Mai nt enance Period: 12 nmonths foll owi ng Substantial Conpletion
The contractor shall submt a maintenance schedule for the 12
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nonth period and shall subnit a quarterly | og docunenting the
actions taken to comply with the schedule. The |og shall include
certifications and invoices for all products used in the

mai nt enance process. Two weeks prior to conpletion of the
warranty period, the contractor shall notify the adm nistrators of
the Ft. Gllemforensics Laboratory of the tine and date of the

i nspection. The contractor shall inspect the |andscape
installation and subnmit a report assessing the condition of the
trees and shrubs in this contract and outline a schedule for
conplying with the warranty and mai nt enance requirenents of this
contract.

The contractor shall take soil sanples fromall proposed ornanental

pl anti ng beds. The sanples shall be marked and nunmbered in sequence on a
plan. A copy of the plan shall be submitted to the contract officer for
the Ft. G llem Forensics Laboratory. The sanples shall be placed into
correspondi ngly nunbered sanple bags fromthe University of Georgia

Ext ensi on Service and submitted for analysis of ornanental bed areas and

| awn areas. The report shall be evaluated and illustrated on the plan
identifying limts of areas and rates of application for soil conditioners
and fertilization as determ ned by the Analysis fromthe University of
Ceorgia Extension Service. The limts of treatnment shall be determined to
be equal distance between two sanpl es.

PART 2 PRODUCTS
2.1 PLANT MATERI AL
2.1.1 Pl ant Material C assification

The plant material shall be nursery grown stock conformng to ANLA Z60.1
and shall be the species specified.

2.1.2 Pl ant Schedul e

The plant schedul e shall provide botanical nanes as included in one or nore
of the publications |isted under "Nomenclature" in ANLA Z60. 1.

2.1.3 Substitutions

Substitutions will not be permtted without witten request and approval
fromthe Contracting O ficer

2.1. 4 Quality

Wl | shaped, well grown, vigorous plant material having healthy and well
branched root systems in accordance with ANLA Z60.1 shall be provided.

Plant material shall be provided free fromdisease, harnful insects and

i nsect eggs, sun-scald injury, disfigurenment and abrasion. Plant nateria
shal |l be free of shock or dammge to branches, trunk, or root systens, which
may occur fromthe digging and preparation for shipnment, nethod of

shi pnment, or shipnent. Plant quality is determ ned by the grow ng
conditions; nethod of shipment to maintain health of the root system and
growm h of the trunk and crown as foll ows.

2.1.5 Growi ng Conditions

Plant material shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under climatic
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conditions sinmlar to those at the project site.
2.1.6 Met hod of Shiprment to Maintain Health of Root System
2.1.6.1 Bal | ed and Burl apped (BB) Plant Materi al

Ball size and ratio shall be in accordance with ANLA Z60.1. The ball shal
be of a dianeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. The plant stem or
trunk shall be centered in the ball. Al roots shall be clean cut at the
ball surface. Roots shall not be pulled fromthe ground. Before shipnent
the root ball shall be dipped in gels containing mycorrhizal fung

i noculum The root ball shall be conpletely wapped with burlap or other
suitable nmaterial and securely laced with biodegradabl e twi ne.

2.1.6.2 Bal | ed and Potted (Pot) Plant Material

Ball size and ratio shall be in accordance with ANLA Z60.1. The ball shal
be of a dianeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. Renoval shall be done
by hand di ggi ng or mechani cal devices. The plant stemor trunk shall be
centered in the ball. Al roots shall be clean cut at the ball surface.
Roots shall not be pulled fromthe ground. Before shipnment the root bal
shal | be dipped in gels containing nycorrhizal fungi inoculum Container
shall be used to retain the ball unbroken. Container shall be rigid to
hol d ball shape and protect root mass during shipping.

2.1.6.3 Ball ed and Platform (BP) Plant Materi al

Ball size and ratio shall be in accordance with ANLA Z60.1. Plants shal
be prepared as balled and burl apped plant material and securely fastened to
wood platform for shipping.

2.1.6.4 Bare- Root (BR) Plant Materi al

M ni mum r oot spread shall be in accordance with ANLA Z60.1. A wel
branched root system characteristic of the species specified shall be
provi ded. Roots shall not be pulled fromthe ground. Bare-root plant
materi al shall be inoculated with mycorrhizal fungi during germnation in
the nursery. Before shipnment the root system shall be dipped in gels
cont ai ni ng mycorrhizal fungi inoculum Bare-root plant material shall be
dormant. The root systemshall be protected fromdrying out.

2.1.6.5 Contai ner-Gown (C) Plant Materi al

Cont ai ner size shall be in accordance with ANLA 7Z60.1. Plant materi al

shall be grown in a container over a duration of tinme for new fibrous roots
to have devel oped and for the root nass to retain its shape and hold

t oget her when renoved fromthe container. Container-grown plant materia
shal | be inoculated with mycorrhizal fungi during germnation in the
nursery. Before shipnment the root system shall be dipped in gels
cont ai ni ng mycorrhizal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping.

2.1.7 G owh of Trunk and Crown
2.1.7.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
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Z60. 1.
speci es
trunk.

2. 1.

7.

a.

2

Hei ght of branching shall bear a relationship to the size and
of tree specified and with the crown in good balance with the
The trees shall not be "poled" or the | eader renoved.

Single stem The trunk shall be reasonably straight and
symmetrical with crown and have a persistent nain | eader

Multi-stem Al countable stenms, in aggregate, shall average the
size specified. To be considered a stem there shall be no

di vi sion of the trunk which branches nore than 150 nm from gr ound
| evel .

Speci men: The tree provided shall be well branched and pruned
naturally according to the species. The formof growth desired,
whi ch may not be in accordance with natural growth habit, shall be
as indicated.

Deci duous Shr ubs

Deci duous shrubs shall have the hei ght and nunber of primary stemns
recormended by ANLA Z60.1. Acceptable plant material shall be well shaped,
with sufficient well-spaced side branches, and recognized by the trade as

typi cal

2.1.7.3

for the species grown in the region of the project.

Coni f erous Evergreen Plant Materi al

Coni f erous Evergreen plant material shall have the height-to-spread ratio
recormended by ANLA Z60.1. The coniferous evergreen trees shall not be
"pol ed" or the | eader renoved. Acceptable plant material shall be
exceptionally heavy, well shaped and trimed to forma synmetrical and
tightly knit plant. The formof growh desired shall be as indicated.

2.1.7.4

Broadl eaf Evergreen Plant Materi al

Broadl eaf evergreen plant material shall have the height-to-spread ratio
recommended by ANLA Z60.1. Acceptable plant nmaterial shall be well shaped
and recogni zed by the trade as typical for the variety grown in the region
of the project.

2. 1.

7.

5

Ground Cover and Vine Plant Materi al

Ground cover and vine plant naterial shall have the m ni num nunber of

runners and | ength of runner recomended by ANLA Z60.1. Plant nmateria
shal |
devel oped root system and shall be furnished in containers.

2. 1.

8

Pl ant

| ar ger

have heavy, well devel oped and bal anced crown with vigorous, wel

Pl ant Material Size

material shall be furnished in sizes indicated. Plant materia

in size than specified nay be provided at no additional cost to the

Gover nment .

2. 1.

9

Pl ant

2.2

Topsoi |

Pl ant Material Measurenent
mat eri al neasurenents shall be in accordance with ANLA Z60. 1.

TOPSA L

shall be as defined in ASTM D 5268. \When avail abl e, the topsoi
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2.

shal |l be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shal | be delivered and anended as recomrended by the soil test for the

plant material specified. Topsoil shall be free fromslag, cinders,

stones, lunps of soil, sticks, roots, trash or other naterial over a mnimm
40 mm di aneter. Topsoil shall be free fromviable plants and plant parts.

.3 SO L AMENDMENTS

Soi |l amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the followi ng requirenents. Vermculite is
not reconmended.

. 3.1 pH Adj ust er

The pH adjuster shall be an agricultural limng material in accordance with
ASTM C 602. These materials nay be burnt |ine, hydrated |ime, ground

i mestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant naterial specified.

.3.1.1 Li nest one

Li mestone naterial shall contain a mninum cal ci um carbonate equival ent of
80 percent. Gradation: A mnimm 95 percent shall pass through a 2.36 nm
sieve and a mnimum 55 percent shall pass through a 0.25 mmsieve. To

rai se soil pH, ground linmestone shall be used.

.3.1.2 Hydr at ed Lime

Hydrated linme shall contain a mninum cal ci um carbonate equival ent of 110
percent. Gradation: A mininum 100 percent shall pass through a 2.36 nm
sieve and a mnimum 97 percent shall pass through a 0.25 mm sieve.

.3.1.3 Bur nt Line

Burnt lime shall contain a mininumcal cium carbonate equival ent of 140
percent. Gradation: A mininum95 percent shall pass through a 2.36 mMm
sieve and a mnimum 35 percent shall pass through a 0.25 mm si eve.

3.2 Fertilizer

A. Commrercial Fertilizer: Commercial-grade conplete fertilizer of
neutral character, consisting of fast- and sl owrel ease nitrogen
50 percent derived fromnatural organic sources of urea-form
phosphorous, and potassiumin the foll owi ng conposition:

1) Conposition: 0.5 kg per 100 sq. mof actual nitrogen, 4 percent
phosphorous, and 2 percent potassium by weight.

2) Composition: Nitrogen, phosphorous, and potassiumin anmounts
recommended in soil reports froma qualified soil-testing agency.

B. Slow Release Fertilizer: Ganular fertilizer consisting of 50
percent water-insoluble nitrogen, phosphorus, and potassiumin the
foll owi ng conposition:

1) Conposition: 5 percent nitrogen, 10 percent phosphorous, and 5
percent potassium by weight.
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2) Conposition: 20 percent nitrogen, 10 percent phosphorous, and 10
percent potassium by weight.

3) Composition: Nitrogen, phosphorous, and potassiumin anmounts
recommended in soil reports froma qualified soil-testing agency.

2.3.3 Organic Materi al

Organic material shall consist of either bonermeal, peat, rotted nanure,
deconposed wood derivatives, recycled conmpost, or worm castings.

2.3.3.1 Boneneal

Bonereal shall be a finely ground, steaned bone product containing from?2
to 4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.3.2 Rotted Manure

Rotted nanure shall be unl eached horse, chicken, or cattle manure

contai ning a maxi num 25 percent by volume of straw, sawdust, or other
beddi ng materials. Mnure shall contain no chenicals or ingredients
harnful to plants. The manure shall be heat treated to kill weed seeds and
shal |l be free of stones, sticks, and soil

2.3.3.3 Deconmposed Wod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
plants, and stabilized with nitrogen

2.3.3.4 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. It shall be derived fromfood, agricultural, or industrial
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw naterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The compost material shall pass through a 10 nm screen, possess
a pHof 5.5 to 8.0, and have a npoisture content between 35-55 percent by
wei ght. The material shall not contain nore than 1 percent or |ess by
wei ght of man-nmade foreign matter. Conpost shall be cl eaned of plastic
materials larger than 50 mmin | ength.

2.3.3.5 Wor m Cast i ngs

Worm casti ngs shall be screened fromworns and food source and shall be
conmer ci al | y packaged.

2.3. 4 Soi |l Conditioner
Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenents for
the plant material specified.

2.3.4.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A m ni nrum 95
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percent by weight shall pass a 2 mmsieve and a mininum 10 percent by
wei ght shall pass a 1.18 mmsieve. Geensand shall be bal anced with the
i nclusion of trace nmnerals and nutrients.

2.3.4.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polynmers shall be
sized according to nanufacturer's recomrendati ons. Polyners shall be added
as a soil amendnent and be cross-linked polyacrylam de with an absorption
capacity of 250-400 tines its weight.

2.3.4.3 Cal ci ned d ay

Granul ar particles shall be produced fromnmontnorillonite clay calcined to
m ni mum t enperature of 650 degrees C. G adation: A mininum90 percent
passing 2.36 nm sieve; a mnimm 99 percent shall be retained on 0.25 nm
sieve; and a maxi mum 2 percent shall pass a 0.15 mmsieve. Bulk density:
A maxi mum 640 kil ogram per cubic neter.

2.3.4.4 Gypsum

Gypsum shall be comrercial ly packaged, free flow ng, and a mi ni mum 95
percent cal cium sulfate by vol une.

2.3.4.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.
2.4 MJILCH

Mul ch shall be free from weeds, nold, and other deleterious materials.
Mul ch nmaterials shall be native to the region. Rotted nanure is not
recommended to be used as a nul ch because it woul d encourage surface
rooting of the plant material and weeds.

2.4.1 Organi ¢ Mul ch

Organic mulch materials shall be native to the project site and consist of
recycled mul ch, shredded bark, wood chips, or ground bark

2.4.1.1 Mul ch

Recycl ed mul ch may i nclude conpost, tree trinmngs, or pine needles with a

gradation that passes through a 65 x 65 mmscreen. It shall be cleaned of

all sticks a mininum25 mmin dianeter and plastic materials a mninum 75 mm
length. The material shall be treated to retard the growh of nmold and

fungi. Oher recycled mulch may include peanut shells, pecan shells or

coco bean shells.

A. Peat Mulch: Provide peat npbss in natural, shredded, or granul ated
form of fine texture, with a pHrange of 4 to 6 and a
wat er - absor bi ng capacity of 1100 to 2000 percent.

B. Fiber Milch: Biodegradabl e dyed-wood cel |l ul ose-fiber mulch,
nontoxic, free of plant growmh- or germnation-inhibitors, with
maxi mum noi sture content of 15 percent and a pH range of 4.5 to
6. 5.

2.4.1.2 Shr edded Bar k
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Local ly shredded material shall be treated to retard the growth of nold and
fungi .

2.4.1.3 Wbod Chi ps and G ound Bar k

Local Iy chi pped or ground naterial shall be treated to retard the growh of
nold and fungi. Gadation: A nmaxi mum 50 nm w de by 100 nm | ong.

2.5 GEOTEXTI LE

Ceotextile shall be woven or nonwoven; pol ypropyl ene, pol yester, or
fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035. It shall be
made specifically for use as a fabric around plant material. Nomina

wei ght shall be a m nimum 120 granms per square neter. Perneability rate
shall be a m nimum 1 mm per second.

2.6 TREE ROOT BARRI ERS

Tree root barriers shall be netal or plastic consisting of recycled
content. Barriers shall utilize vertical stabilizing nenbers to encourage

downward tree root growh. Barriers shall limt, by a mninm90 percent,
t he occurrence of surface roots. Tree root barriers which are designed to
be used as plant pit liners will be rejected.

2.7 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculum shall be composed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.8 WATER

Unl ess ot herwi se directed, water shall be the responsibility of the
Contractor. Water shall not contain elements toxic to plant life.

2.9 PESTICI DE
Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide or mticide. For the purpose of this specification a soi
fum gant shall have the same requirenments as a pesticide. The pesticide
material shall be EPA regi stered and approved.
PART 3  EXECUTI ON
3.1 I NSTALLI NG PLANT MATERI AL TI ME AND CONDI Tl ONS
3.1.1 Deci duous Pl ant Material Tine
Deci duous plant material shall be installed from Novenber 15 to March 15.
3.1.2 Evergreen Plant Material Tine
Evergreen plant material shall be installed year-round.
3.1.3 Pl ant Material Conditions
Pl anting operations shall be performed only during periods when benefici al

results can be obtai ned. Wen drought, excessive moisture, frozen ground
or other unsatisfactory conditions prevail, the work shall be stopped when
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directed. When special conditions warrant a variance to the planting
operations, proposed planting times shall be submtted for approval.

3.1. 4 Test s
3.1.4.1 Percol ati on Test

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. A positive percolation shall consist of a mninum 25 mm per
3 hours; when a negative percol ation test occurs, a shop drawi ng shall be
submitted indicating the corrective measures.

3.1.4.2 Soi | Test

Delivered topsoil, excavated plant pit soil, and stockpiled topsoil shal

be tested in accordance with ASTM D 5268 and ASTM D 4972 for determ ning
the particle size, pH organic matter content, textural class, chem ca

anal ysis, soluble salts analysis, and nechanical analysis. Sanple
collection onsite shall be random over the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxious weeds, toxic substances, or other
materials harnful to plant growmh. The test shall determine the quantities
and type of soil amendnents required to meet |ocal growi ng conditions for
the plant material specified.

3.2 SITE PREPARATI ON
3.2.1 Fi ni shed Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the

conpaction requi rements have been conpleted in accordance with Section 02300
EARTHWORK, prior to the commencenment of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anti ng operation shall be verified. Damage to underground utilities and

facilities shall be repaired at the Contractor's expense.

3.2.2 Layout
Plant material |ocations and bed outlines shall be staked on the project
site before any excavation is nade. Plant nmaterial |ocations may be
adjusted to neet field conditions.

3.2.3 Protecting Existing Vegetation
VWen there are established lawns in the planting area, the turf shall be
covered and/or protected during planting operations. Existing trees,
shrubs, and plant beds that are to be preserved shall be barricaded al ong
the dripline to protect themduring planting operations.

3.3 EXCAVATI ON

3.3.1 obstructi ons Bel ow G ound
When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, type of plant and planting

nmet hod shall be submitted for approval.

3.3.2 Turf Renoval
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Where the planting operation occurs in an existing lawn area, the turf
shal |l be renoved fromthe excavation area to a depth that will ensure the
renoval of the entire root system

A. Loosen subgrade to a mininumdepth of 100 mMm Renpve stones
| arger than 38 nmin any dinension and sticks, roots, rubbish, and
ot her extraneous materials.

3.3.3 Plant Pits

Plant pits for ball and burl apped or container plant nmaterial shall be dug
to a depth equal to the height of the root ball as neasured fromthe base
of the ball to the base of the plant trunk. Plant pits for bare-root plant
material shall be dug to a depth equal to the height of the root system
Plant pits shall be dug a minimum 50 percent w der than the ball or root
systemto allow for root expansion. The pit shall be constructed with
sides sloping towards the base as a cone, to encourage well aerated soil to
be available to the root systemfor favorable root growh. Cylindrica

pits with vertical sides shall not be used.

3.4 | NSTALLATI ON

3.4.1 Setting Plant Material
Plant nmaterial shall be set plunb and held in position until sufficient
soi|l has been firmy placed around root systemor ball. In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown.

3.4.1.1 Bar e- Root Pl ant Materia

Bare-root plant material shall be placed in water a ninimum 30 m nutes
prior to setting.

3.4.2 Tree Root Barrier
Tree root barriers shall be installed as recomended by the manufacturer
Tree root barriers shall be used for trees located up to a maxi mum 1800 nm

from paved surfaces or structures.

3.4.3 Backfill Soil M xture

The backfill soil mxture may be a nix of topsoil and soil amendnents
suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal | be used.
3.4.4  Addi ng Mycorrhizal Fungi |noculum

Mycorrhi zal fungi inoculum shall be added as reconmmrended by the
manuf acturer for the plant material specified.

3.4.5 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renove air pockets

fromaround the root system Additional requirenents are as foll ows.
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3.4.5.1 Bal | ed and Burl apped, and Balled and Pl atforned Plant Materi al

Bi odegradabl e burlap and tying material shall be carefully opened and

fol ded back fromthe top a minimum 1/3 depth fromthe top of the root ball
Backfill mxture shall be added to the plant pit in 150 mmlayers with

each | ayer tanped

3.4.5.2 Bar e- Root Pl ant Materi al

The root system shall be spread out and arranged in its natural position
Damaged roots shall be removed with a clean cut. The backfill soil mxture
shal |l be carefully worked in anpngst the roots and watered to forma soupy
m xture. Air pockets shall be renpbved from around the root system and
root to soil contact shall be provided.

3.4.5.3 Cont ai ner-Gown and Ball ed and Potted Plant NMateri al

The plant material shall be carefully renpbved fromcontainers that are not
bi odegradable. Prior to setting the plant in the pit, a naximum 1/4 depth
of the root nmass, measured fromthe bottom shall be spread apart to
promote new root growth. For plant material in biodegradabl e containers
the container shall be split prior to setting the plant wth container
Backfill mxture shall be added to the plant pit in 150 mmlayers with each
| ayer tanped.

3.4.5.4 Earth Berm

An earth berm consisting of backfill soil mxture, shall be formed with a
nm ni mum 100 mm hei ght around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustnents.

3.4.6 Pl ant Bed
Plant material shall be set in plant beds according to the draw ngs.
Backfill soil mixture shall be placed on previously scarified subsoil to
conpletely surround the root balls, and shall be brought to a snooth and
even surface, blending to existing areas. Earth berns shall be provided.
Pol ymers shall be spread uniformly over the plant bed and in the planting

pit as recomrended by the manufacturer and thoroughly incorporated into the
soil to a maxi num 100 nm dept h.

3.4.7 Wat eri ng

Plant pits and plant beds shall be watered inmedi ately after backfilling,
until conpletely saturated.

3.4.8 Fl ags
A flag shall be securely fastened to each guy line equidistant between the
tree and the stake, deadnen, or earth anchor. The flag shall be visible to
pedestri ans.

3.5 FI NI SHI NG

3.5.1 Pl ant Materi al

Prior to placing mulch, the installed area shall be uniformy edged to
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provide a clear division |line between the planted area and the adjacent
turf area, shaped as indicated. The installed area shall be raked and
snoot hed whil e maintaining the earth berns.

3.5.2 Pl aci ng Geotextile

Prior to placing mulch, geotextile shall be placed as indicated in
accordance with the manufacturer's recomendati ons.

3.5.3 Pl aci ng Mul ch

The placenent of mulch shall occur a maxi num 48 hours after planting.

Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growt h, shall be spread to cover the installed area with a

m ni mum 100 mm uni form t hi ckness. Ml ch shall be kept out of the crowns of
shrubs, ground cover, and vines and shall be kept off buildings, sidewalks
and other facilities.

3.5.4 Pr uni ng

Pruni ng shall be acconplished by trained and experienced personnel. The
pruni ng of trees and pal ms shall be in accordance with ANSI A300. Only
dead or broken material shall be pruned frominstalled plants. The typica
grow h habit of individual plant naterial shall be retained. Cean cuts
shall be nade flush with the parent trunk. |nproper cuts, stubs, dead and
br oken branches shall be renoved. "Headback" cuts at right angles to the
line of growmth will not be permitted. Trees shall not be poled or the

| eader renoved, nor shall the | eader be pruned or "topped of f".

3.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant naterial shall be nmaintained in a healthy grow ng
condition. Maintenance operations shall begin imediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period commences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The nmintenance includes

mai nt ai ni ng the mulch, watering, and adjusting settling.

3.7 APPL| CATI ON OF PESTI Cl DE

VWhen application of a pesticide becomes necessary to renobve a pest or
di sease, a pesticide treatnent plan shall be submtted and coordinated with
the installation pest nanagenent program

3.7.1 Techni cal Representative

The certified installation pest managenent coordinator shall be the

techni cal representative, and shall be present at all neetings concerning
treatment neasures for pest or disease control. They nmay be present during
treatment application.

3.7.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. C othing and persona
protective equi prent shall be used as specified on the pesticide |abel. A
cl osed systemis recommended as it prevents the pesticide fromcomng into
contact with the applicator or other persons. Wter for formulating shal
only cone from designated | ocations. Filling hoses shall be fitted with a
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backfl ow preventer neeting |local plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,
t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perfornmed i mediately.

3.8 RESTORATI ON AND CLEAN UP
3.8.1 Rest oration

Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

3.8.2 Clean Up

Excess and waste material shall be renpbved fromthe install ed area and
shal | be disposed offsite. Adjacent paved areas shall be cl eared.

3.9 PLANT ESTABLI SHVENT PERI GD
3.9.1 Commencement

Upon conpletion of the |ast day of the planting operation, the plant
establ i shnent period for naintaining installed plant material in a healthy
growi ng condition shall comrence and shall be in effect for a m ni mumof 90
days or the remaining contract tine period, whichever is |onger, not to
exceed 12 months. Witten calendar tine period shall be furnished for the
pl ant establishnent period. Wen there is nore than one pl ant

est abl i shnent period, the boundaries of the planted area covered for each
peri od shall be described. The plant establishnment period shall be

nodi fied for inclenent weat her shut down periods, or for separate

conpl etion dates for areas.

3.9.2 Mai nt enance During Establishnent Period

Mai nt enance of plant material shall include straightening plant material
strai ghteni ng stakes; tightening guying naterial; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
materi al |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy pl ants.

3.9.2.1 Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of noisture within the root zone. An
adequate supply of nmoisture is estimted to be the equival ent of 25 mm
absorbed water per week, delivered in the formof rain or augnented by
watering. Run-off, puddling and wilting shall be prevented. Unless
otherwi se directed, watering trucks shall not be driven over turf areas.
Watering of other adjacent areas or existing plant nmaterial shall be
prevent ed.

3.9.2.2 Weedi ng
Grass and weeds in the installed areas shall not be allowed to reach a
maxi mum 75 nmm hei ght before being conpletely renoved, including the root

system

3.9.2.3 Pestici de Treat ment
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Treatment for di sease or pest shall be in accordance wi th paragraph
APPLI CATI ON OF PESTI Cl DE

3.9.2. 4 Post-Fertilization

The plant material shall be topdressed at |east once during the period of
establishnent with controlled release fertilizer, reference paragraph SO L
AMENDMENTS.  Apply at the rate of 1 kil ogram per 10 square neters of plant
pit or bed area. Dry fertilizer adhering to plants shall be flushed off.
The application shall be tined prior to the advent of w nter dormancy.

3.9.2.5 Plant Pit Settling

VWhen settling occurs to the backfill soil nmixture, additional backfill soi
shal |l be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi mum depth at which it was grown
requires replanting in accordance wth paragraph | NSTALLATION. The earth
berm shal | be maintai ned.

3.9.2.6 Mai nt enance Record

A record shall be furnished describing the nmaintenance work perforned, the
guantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

3.9.3 Unheal t hy Pl ant Materi al

A tree shall be considered unhealthy or dead when the nain | eader has died
back, or up to a maxi mum 25 percent of the crown has died. A shrub shal

be consi dered unheal thy or dead when up to a maxi num 25 percent of the

pl ant has died. This condition shall be determ ned by scraping on a branch

an area 2 mmsquare, maxinmum to determine if there is a green canbium

| ayer bel ow the bark. The Contractor shall determ ne the cause for

unheal thy plant material and shall provide reconmendati ons for replacenent.
Unheal thy or dead plant material shall be renpbved i mediately and shall be
repl aced as soon as seasonal conditions permt.

3.9.4 Repl acenent Pl ant Materi al

Unl ess otherwi se directed, plant material shall be provided for replacenent
in accordance wi th paragraph PLANT MATERI AL. Replacenent plant materia
shall be installed in accordance w th paragraph | NSTALLATI ON, and
recomendati ons i n paragraph PLANT ESTABLI SHVENT PERI CD. Pl ant materi al
shal | be replaced in accordance with paragraph WARRANTY. An extended pl ant
est abl i shnent period shall not be required for replacenent plant materi al

3.9.5 Mai nt enance | nstructions
Witten instructions shall be furnished containing draw ngs and ot her
necessary information for year-round care of the installed plant nateri al
i ncl udi ng, when and where mai ntenance shoul d occur, and the procedures for
plant nmaterial replacenent,.

-- End of Section --
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